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REMEMBER 
this Ad on | 
WROUGHT IRON| 
in a 
RADIANT HEATING 
INSTALLATION? 


i 


You may have seen this advertise- 
ment on the Radiant Heating In- 
stallation in the Johnson Wax office 
building when it ran two years 
ago. The architect was Frank Lloyd 
Wright. Westerlin and Campbell, 
the Heating Contractors, used 
Byers Wrought Iron for the heat- 
ing coils. After two full seasons 
of operation, the system is reported 
to have given thorough satisfaction, 
both from the standpoint of operat- 
ing economy and comfort conditions. 

The interest which this installa- 
tion kindled has been amazing. 
Engineers have sent us over 2000 
requests for literature and informa- 
tion. Several technical publications 
have run articles. And this interest 
is taking practical form in current 
projects. 

. An industrial concern in South 
Carolina has just completed a Radi- 
ant Heating job in a new office 
building. 

. A large New York State man- 


line me than 


ott howd "Se Crane 


ufacturer is planning on two Radi- 
ant Heating installations. 

. Another large manufacturer, 
in West Virginia, is contemplating 
the use of Radiant Heating in an 
emergency hospital now being de- 
signed. 


If youare considering 


RADIANT HEATING 


We have been following the de- 
velopment of Radiant Heating 
since we furnished wrought iron 
pipe for an installation in 1928, 
and have accumulated a large 
amount of helpful data. This has 
been digested into a convenient 
bulletin, ‘Wrought Iron for Radi- 
ant Heating Installations.”” If you 
would like a complimentary copy, 
drop us a line. 

A. M. Byers Co., Pittsburgh, 
Pa. Established 1864. Boston, 
New York, Philadelphia, Washing- 
ton, Chicago, St. Louis, Houston, 
Seattle, San Francisco. 
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...A mid-west concern with a 
large fleet of trucks is investi. 
gating the use of Radiant Heating 
in a new garage... because it 
promises to solve the difficult heat- 
ing problem encountered in all 
such buildings. 

For successful and satisfactory 
operation, the pipe material used 
in Radiant Heating must have good 
heat-transfer properties, and must 
resist corrosion both fromwith- 
in and without. Our interest in 
Radiant Heating comes from the 
fact that we know wrought irons 
superiority in these respects. This 
knowledge is based on records o 
actual service, under identical 
conditions and extending over @ 
long period of years. If you are 
contemplating the use of Radian! 
Heating, these records provide a 
sound, practical guide in selecting 
the most dependable material fo 
coils, and eliminate any necessilj 
for experiment. 
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Millian< of Doallare 


CONSTRUCTION TRENDS 


Notes on significant movements in the construction industry 


Records topple in South 


May per cent above a year ago, 


and an increase in privately- 
financed large-scale housing 
; has boosted commercial 


Millions of $ 


building construction 134 
per cent over the correspond- 
ing period in 1939. 

Cantonments, temporary barracks, defense workers’ 


Millions of Dotlars 


housing and government-owned powder plant con- 
struction combine to bring public building volume 
86 per cent above the nine- 
month 1939 total. Earthwork 
streets 


ROADS — BRIDGES 


and drainage, and 


1930 1935 1940 


NATIONAL DEFENSE spending in the eleven Southern 
states has assured this region of a record construction 
volume for 1940. The total at the end of three-quarters 
of this year, $556,446,000, is 68 per cent ahead of the 
volume for the correspond- 
ing period last year, and al- 
ready surpasses the all-time 
high of $454,250,000 estab- 
lished in the twelve months 
of 1939. 

Six of the nine classes of 


and roads report gains of 
30 and 29 per cent over their 
respective volumes of a year 
ago. Waterworks, sewerage 
and bridge construction. 


however. are 32, 35 and 56 


Millions of Dollars 


per cent lower than last year, 
in that order. 
Public 


account for 31 per cent of 


BUILDING 
CONSTRUCTION 
In the South 


building awards 

the region’s total; unclassi- 
fied construction, 18.8 per cent; streets and roads, 16.3 
per cent; industrial buildings, 12.3 per cent; earth- 
work and drainage, 10.8 per cent; commercial build- 


2 9 mo. 1939 
9 mo. 1940 
work exceed their respective 


volumes of a year ago, and ing and large-scale private housing. 6.9 per cent; 
s j ’ 


Millions of Dollars 


three of these, it will be 
noted, have more than 
doubled their 1939  nine- 
month totals. 

Industrial buildings rec- 
ord the greatest gain, 178 
per cent, as a result of 
privately-owned powder 
plant, utilities, and other al- 
lied defense 
Military and naval airbases, 
airports and_ shipbuilding 
ways and docks have brought 
unclassified construction 155 


construction. 


bridges, 1.8 per cent; water- 
works, 1.2 per cent; and 
sewerage, 0.9 per cent. 
The South is responsible 
for 22.2 per cent of the na- 
tion’s 1940 construction vol- 
ume, 18.5 per cent of the 
private work, and 23.8 per 
cent of the public awards. 
Federal construction for 
the nine months, $244,036.- 
000, makes up 44 per cent of 
the total, and is five times 
greater than last year. 


Millions of Dollars 
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In Engineering and Construction 


NEWS-RECORD ° 


Public works men challenged 
by preparedness program 


American Public Works Association Conference hears 
how municipal engineers may help in national defense 


preparations 


Public works administrators will be 
challenged with many new problems 
arising from preparedness activities, 
Hubert R. Gallagher, assistant director, 
division of state and local cooperation 
of the Council of National Defense, 
pointed out at the annual meeting of the 
\merican Public Works Association in 
Detroit Sept. 30-Oct. 2. The conférence, 
with a registration of 407 city engineers 
and other municipal officials, was the 
largest ever held. 

Gallagher outlined the effect of the 
national defense program ‘on cities, and 
told of a recently created division of 
state and local cooperation, which has 
been established by the National Defense 
Council to coordinate federal, state and 
local government activities. He cited 
housing developments and other public 
works expansion as calling for a careful 
supervision in industrial centers. “Here 
will be a chance to demonstrate,” he 
said, “that a boom town economy does 
not result in a ‘by guess and by gosh’ 
type of frontier public administration.” 


A word of caution 


Roy L. Phillips, newly elected presi- 
dent of the association, in a statement 
for Engineering News-Record, said, 
“Public works administrators must de- 
velop a national viewpoint concerning 
preparedness and they should actively aid 
in the suppression of selfish local inter- 
ests.” As an example he cited the fact 
that many communities, regardless of 
their location, are urging construction 
of airports for which they hope to obtain 
federal money. This is no time, said 
Phillips, for promotion of local activities 
at the expense of the nation as a whole. 
He also cautioned communities against 
the expansion of public works facilities 
in the mere hope of attracting industrial 
xpansion during this emergency period. 
Supporting this view, Frank W. Her- 
Ting, executive director of the association, 
said, “National welfare begins at home.” 
Industrial operations, he pointed out, 


are in large part dependent upon the 
efficient functioning of public services 
such as water supply, sewerage, and 
transportation facilities. In fact, indus- 
trial production could seriously be hin- 
dered in the bottleneck of inefficient 
community service. Therefore, public 
works officials should view themselves in 
the role of indispensible agents for ex- 
pediting defense preparation. 


Aviation and roads 


Speaking on aviation and its relation 
to roads, William Stout, airplane and 
motor car manufacturer and head of 
the Stout Engineering Laboratories of 
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Detroit, said that mass production of 
small planes for private use is almost 
here. Even today, 60-hp. planes are avail- 
able for as little as $1,300. In order to 
provide facilities to service these planes 
and give their owners maximum useful- 
ness, landing strips will be necessary 
alongside highways. Michigan, he said, 
has already designated several locations 
for such strips and an appropriation has 
been made for their construction. 

One of the highlights of the technical 
program was a report from James L. 
Ferebee, chief engineer of the Milwaukee, 
Wis. sewage commission, which exploded 
the theory that sale of sewage sludge for 
fertilizer produced big revenue returns 
to disposal plants. Figures compiled 
over a 13-year period showed that the 
total cost per ton of produced “Milor- 
ganite” a dried sludge chemical fertiliz 
ing agents) averaged $23.34; the net 
return per ton averaged $14.96. 

Abstracts of the principal papers at 
the meeting are scheduled for publica- 
tion in the November 7 issue of ENR. 


Public works association gets new president 


Roy L. Phillips, left, takes over the presidency 
of the American Public Works Association with 
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the good wishes of the retiring president, John 
S. Flockhart. 
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Roy L. Phillips, city engineer of Mead- 


ville, Pa., was elected president of the 
association to succeed John S. Flockhart, 
principal assistant engineer, Newark, 
N. J. bureau of street cleaning. 

Frederick T. Paul, city engineer, Min- 
neapolis, was named first vice president, 
and Henry L. Howe, city engineer, Ro- 
chester, N. Y., named second vice presi- 
dent. Elected to the treasurer’s post was 
Fred R. Storrer, city engineer of Dear- 
born, Mich. 

New members of the board of directors 
are: Stuart M. Weaver, executive assist- 
ant to the commissioner of public works, 
Montclair, N. J., and Samuel Baxter, of 
the bureau of engineering, zoning and 
surveys, Philadelphia, Pa. 





Defense housing bill passes 


with but one major change 


Bill empowers Federal Administrator to build houses 
but omits restriction that he work through Public &uiig. 


ings Administration 


The $150,000,000 defense housing bill 
went through Congress with only one 
major change from its form as originally 
introduced (ENR Sept. 12, 1940, p. 317). 
In its final form the bill empowers the 
Federal Works Administrator to build 
houses and rent them to defense workers, 
military and civil; however, it omits the 
direction that the administrator work 





Providing for unobstructed flow of § lanes 
of traffic, the Thomas A. Edison Bridge over the 
Raritan River between Perth Amboy and South 
Amboy, N. J. has been opened fo weekend 
traffic, pending final completion of the ap- 
proaches. The bridge is located on State Route 
35 and U.S. 9 about 4 miles south of the Wood- 
bridge cloverleaf on U. S. 1 and will carry 
unusually heavy traffic to the New Jersey shore 
resorts. 

The substructure is a series of deep founda- 
tions sunk portly by the pneumatic caisson 
methods, ENR July 4, 1940, p. 30. The super- 
structure over the river consists of one 250-##. 
ond eight 200-ft. plate girder spans flanked 
by six 152.5-f#. and six 84.5-ft. spans on the 
north approach and eight 132.5-ff. spans on 
the south to make the total length 4,386 ft. 
Feoture of the design and construction were 
the girders used for the 250-f#. span. The big 
girders are 20.5 ft. deep; their weight of 198 
ton is believed to make them the largest gird- 
ers ever erected in one piece. Some difficulty 
wos experienced during erection due fo the 
natural limberness of the long members, de- 
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R. A. Wurgel Photo 


Thomas A. Edison bridge opened for weekend traffic 


spite a special system of temporary hog fies. 

The roadway is 52 ft. wide with emergency 
footwalks on each side. Originally intended 
for two 24 ft. roadways separated by a center 
mall the roadway has been rearranged to have 
5 lanes of traffic controlled by overhead lights. 
It is expected that two lanes will always be 
operated in each direction, the fifth lane be- 
ing alternated to accommodate traffic in the 
direction of prevailing flow. 

The New Jersey State Highway Department, 
James Logan, state highway engineer, and 
Morris Goodkind, bridge engineer, designed 
the crossing with the assistance of Ash-Howard- 
Needles & Tammen, consultants of New York 
and Kansas City. The superstructure was 
erected by the Bethlehem Steel Co.; the piers 
were built by Peter F. Connolly, Co., New 
York, N. Y.; the south approach by the 
Fehlhaher Pile Co., New York; and the north 
approach by J. F. Chapman & Sons, Hillside, 
N. Y. 

A PWA grant of $2,113,000 aided in financ- 
ing the structure, which will cost about 
$4,670,000. 
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through the Public Building: Admj,;. 
tration, directing instead t! 
through the Federal Work. 4 
other public agencies, and Jo.a} py), 
agencies, i.e. local housing authoritie. 

The average cost of housing js |i}. 
to $3,500, exclusive of land, utilities. 
community facilities except outside th, 
continental United States where it may 
be $4,500. No unit is to exceed $3.95 
in the States or $4,750 outside. Befoy, 
and project can be built the Preside, 
must certify that an acute shortage » 
housing impeding defense exists or jy 
pends and that private capita! will yo 
provide the needed housing. 

Meanwhile, the Army turned over 4 
Federal Works Administrator Carmody 
for execution a $45,762,500 program 
representing its share of $100.000,000 
appropriated for defense housing some 
weeks ago independently of the il] 
passed last week. The Army program 
of 70 projects is intended to provide 
1.950 dwelling units for civilian army 
employees and about 11,000 units for 
married enlisted men. 

The Navy itself is doing the work in 
connection with its share of the $100. 
000,000 program. Individual projects 
have not yet been announced by the 
Navy. 

Except for six projects, which are stil] 
confidential, the location and size of the 
army projects have been determined. 
These projects will be built by the Fed. 
eral Works Agency. 





WASHINGTON 
HIGHLIGHTS 





A sTEP TOWARDS the creation of a Colun- 
bia Valley TVA was taken with the in- 
troduction last week with administration 
support of a bill which would create a 
Columbia Power Administration to mar- 
ket the power from Bonneville and 
Grand Coulee. The proposed administra- 
tion, which would not operate the dams, 
would be empowered to sell $200,000.00 
in bonds, to build transmission lines. 
and to buy existing lines and connected 
generating plant for resale to munici- 
palities or utility districts, The latter 
feature, crux of the bill, would solve the 
present inpasse in the effort of valley 
Public Utility Districts to buy out the 
local utility companies. 
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Airfield fund cut in half 
as civil supplementary bill passes 


Appropriation includes $7,500,000 for Bonneville work; $9,000,000 
for engineering short courses; and $18,663,000 for District of 


Columbia buildings 


The proposed $80,000,000 appropri- 
ation for construction of civil airfields 
was cut in Congress to $40,000,000 and 
the appropriation passed in that form. 
The money may be used on not more 
than 250 public airports and landing 
areas; they must be approved as neces- 
ary for the national defense by a joint 
\rmy-Navy-Commerce board. Thus the 
Civil Aeronautics Administration can 
gart its big airfield program (ENR Sept. 
%, 1940, p. 386) but is precluded from 
using initial money to make a small start 
on every field in the program. 

This money was included in the civil 
supplementary appropriation, one of two 
appropriations which cleared Congress 
lat week. The bill also appro- 
priated $7,500,000 for further work at 
Bonneville—$3,500,000 for distribution 
lines, and $4,000,000 to permit immedi- 
ate installation of generators 7, 8, 9, and 
10. This, it is asserted is required be- 
cause of the expansion of load arising 
fom the defense program. A major 
item in the increased load is a defense 
plant proposed by “X” company. 

Other items of engineering interest in 
the two appropriation bills include: 
$9,000,000 for a program of engineering 


school short courses (ENR Sept. 12. 
1940, p. 318); $18.662. 000 for building 
in the District of Columbia; $2.700.000 
for hangars and utilities at the Wash- 
ington National Airport; $2,500,000 to 
complete Marshall Ford Dam and $400.,- 
000 for the Pine River project; $8,127,- 
000 for rivers and harbors—principally 
the Philadelphia Navy Yard 40-ft. chan- 
nel and a Los Angeles harbor break- 
water—and $1,100,000 for the U. S. 
share of bridge alteration costs under 
the new allocation policy (ENR Sept. 
12, 1940, p. 323); and $9,500,000 to 
start a $10,000,000 drydock in New York 
harbor and a $5,000,000 naval depot at 
the Bayonne, N. J. terminal plus a $3.,- 
000.000 auxiliary airfield at the Corpus 
Christi, Tex., naval air training center. 


Texas flood-control 
work to start soon 


At the direction of the attorney gen- 
eral of Texas in a rehearing of the 
Harris County, Texas tax remission case, 
which was overruled by the state supreme 
court, the last barrier to a $31,590,000 
flood-control system for Harris County, 


of which Houston is the county seat, has 
been removed, and work on the project 
is expected to start soon, according to 
an official announcement. Out of the 
total cost of $28.800,000 about $21.- 
190,000 will be spent for construction, 
$6.115.000 for right-of-way, $1,283,000 
for relocation of highways and bridges 
and $200,000 for clearing the necessary 
land. The total figure also includes $2.- 
799,000 from the WPA _ supplemental 
flood-control fund. 


Concreting accident kills 
spectator at Los Angeles 


Failure of the falsework caused the 
collapse of a 100 ft. reinforced concrete 
beam, while being poured, in Los An- 
geles Sept. 23. One person, a spectator, 
was killed and several workmen were 
injured. The beam, 16 ft. deep and 18 
in. wide, was to have formed the support 
for the roof and superstructure over a 
large vegetable market. Total weight 
of the beam would have been 120 tons. 

Pouring fer the member began at 
6 a.m. with transit mix concrete. and 
failure occurred at 3 p.m., when about 
two-thirds of the necessary concrete was 
in place. Design of the beam and ma- 
terials used were checked by the Los 
Angeles County Building Dept. before 
and after the accident and were found 
to be satisfactory. Jackson Bros. & 
LeSage of Los Angeles, are contractors 
on the building. 


Austin Co. Photo 


All structural steel in place 30 days after awarding contract 


Just one month after awarding the contract 
fo the Austin Co. for design and construction 
of @ $250,000 windowless, controlled-conditions 
plant, al! structural steel was in place for the 
Plant. The first section of the building, which 


will be used by the Collins Radio Co., Cedar 
Rapids, la., fo produce aircraft radio equip- 
ment, is expected fo be ready for production 
early in November. 

The new plant will be completely air con- 
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ditioned and lighted entirely by fluorescent 
tubes. The structure's only windows will be a 
narrow band of fixed double glazed sash for the 
offices extending across one end and a plate 
glass window over the main entrance. 
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Edward J. Harding dies; 
A.G.C. managing director 


Edward J. Harding, managing direc- 
tor of the Associated General Contrac- 
tors of America, died Oct. 5 while visit- 
ing in Plainfield, N. J., where he planned 


Brooks Photo 
Edward J. Harding 


a short stop before beginning a vacation 
cruise to the West Indies. 

Harding had been with the A.G.C. for 
21 years. After its formation in 1919 
he became field secretary, in 1926 mem- 
bership manager, in 1929 assistant gen- 
eral manager, and managing director in 
1930. 

His first contact with the construction 
industry was in 1906 in connection with 
the condemnation of land for the Hud- 
son Tunnel in New York. From 1917 to 
1921 he was manager for James Stewart 
Co., general contractors of New York 
City, on many World War construction 
jobs. These included: Camp Pike, Little 
Rock, Ark.; Camp Bragg, Fayetteville, 
N. C.; Coast Air Station, Long Island, 
N. Y.; Camp Barges, Baldwinsville, 
N. Y.; naval base and arsenal at Nor- 
folk, Va.; and two projects at St. Na- 
zaire, Vincennes, France. 

In addition to his recent regular duties, 
Harding was serving as a member on 
the Construction Advisory Committee to 
the Army and Navy Munitions Board. 
He was also a member of the Federal 
Advisory Council for Employment 
Security. 


James J. Clifford, well- 


known builder, dies 


James J. Clifford, 63, supervisor of 
erection for the general contracting firm 
of Vermilya-Brown Co., Inc., New York, 
died in Westville, Conn. Oct. 3. Clifford 
directed the construction of ten new 
Yale colleges and the Sterling Memorial 
Library and the Payne Whitney gymna- 
sium at Yale while with Mare Eidlitz 


JOBS OF THE WEEK 


TANK PLANT, Detroit, Mich. 
O. W. Burke Company, Detroit, Mich., was awarded the contract for . jnstrye', 
a 1,380-ft. army tank arsenal by the Chrysler Corp., Detroit, Mich. | )¢ work is 
expected to cost $20,000,000. Albert Kahn, Detroit, is architect. The \\ar Depan. 
ment negotiated a contract in August with Chrysler for construction ay: operas “ 
of the plant. 


TOLUOL and EXPLOSIVE MANUFACTURING PLANT, Baytown, Texas. 
War Department awarded a contract to the Humble Oil & Refining (5., Hoys,, 
Tex., for the construction and operation of a toluol and explosive manufactyrin, 
plant near Baytown, Tex. The work will be done by the oil company’s oy, 
forces with the company purchasing materials. Estimated cost of ‘he work ;, 


$9,500,000. 


ARMORED PLATE PLANT, Philadelphia, Pa. 
Barclay White & Co., Phila., Pa., received from the War Department the coy 
for constructing a plant addition for manufacturing armored plates. Henry ae 
& Sons, Inc., Philadelphia, Pa. will operate the plant for which Irving S. Towsley. 


Philadelphia, is engineer and architect. The plant and equipment is valid i ti 
cost $1,018,400. 


AMMUNITION STO®AGE FACILITIES, Hawthorne, Nev. 
William T. Neil Co., Los Angeles, Calif. will construct additional ammunition 
storage facilities at Naval Ammunition Depot for the Navy under teims of g 
$2,146,000 contract. 


CANTONMENT, Indiantown Gap, Pa. 
W. F. Trimble & Sons Co., Pittsburgh, Ferguson and Edmondson Co., Pittsburgh, 
and Huffman-Wolfe Co., Columbus, O., were awarded a $5,413,735 contract on a 
cost-plus basis for a National Guard Cantonment. Gannett, Eastman & Flemming, 
Harrisburg, Pa., will act as engineers and architects. The War Department 
negotiated the contract for the work. 


CANTONMENT, Fort George G. Meade, Md. 
Consolidated Engineering Co., Inc., Baltimore, Md. will build on a cost-plus basis 
a construction camp for the War Department. J. E. Greiner Co., Baltimore, Md, 
are architects and engineers for the project, which is estimated to cost $7,354,000. 


CANTONMENT, Camp Hulen, Palacios, Tex. 
Knutson Construction Co., Russ Mitchell, Inc. and T. B. Hubbard Construction 
Co., Houston, were awarded a joint contract for 128 frame buildings; 832 
frames; a hospital; utilities, and all other construction for Camp Hulen. (on 
structing Quartermaster, War Department, awarded the contract with the work 
expected to cost $2,000,000. 


CANTONMENT, Fort Lewis, Wash. 
Sound Construction Co., Seattle, and Peter Kiewitt & Sons Co., Omaha, Neb. 
were awarded a $4,711,000 contract for temporary buildings for the National 
Guard Cantonment. MacDonald & Kahn, San Francisco, got a $1,550,000 contract 
for the hospitals and utilities. 


FACILITIES AT NAVAL TRAINING STATION, Great Lakes, Ill. 
Henry Ericsson Co., Chicago, Ill., was awarded a contract on a cost-plus fee basis 
for temporary buildings and facilities for enlisted personnel at Naval Training 
Station. The work, being done by the Bureau of Yards & Docks, Navy Departmen. 
Washington, D. C., is estimated to cost $1,200,000. 


NAVY YARD HOUSING, Mare Island, Calif. 
Barrett & Hilp, San Francisco, Calif., will construct under provisions of a $2,256,1!8 
contract 600 low cost dwelling units for workers at the Mare Island Navy Yard. 
The Bureau of Yards & Docks, Navy Department, Washington, D. C., is doing 
the work. 


AIRPLANE FACTORY, Bethpage, N. Y. 
The Austin Co., New York, N. Y. got the contract for constructing a blackout 
factory for the Grumman Aircraft Engineering Corp. The plant, estimated to ¢o* 
$2,500,000, will be windowless, air conditioned and lighted by fluorescent tubes 
The plant will be for manufacturing naval aircraft. 


YARD IMPROVEMENTS, Roanoke, Va. 
Norfolk & Western R. R., W. P. Wiltsee, chief engineer, is improving and making 
additions to its Norfolk Yard with its own forces at a cost of $4,700,000. 


AIRCRAFT PLANT, Wichita, Kansas. 


The Austin Company, Cleveland, 0., was awarded a contract for constructing 
two airplane factories, one 100x100 ft. and other 200x1,000 ft. for the Boeing 
Aircraft Co., Seattle, Wash. The work is estimated to cost $1,500,000. 
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National Sewage Works Association 
gets vote of unanimous approval 


First convention of state and local associations draws 550 mem- 
bers to Chicago where 56 manufacturers exhibited equipment. 
New chemicals for treatment are announced 


Unanimous endorsement of the move 
to form a strong national organization 
of workers in the field of sewage dis- 
posal was given at the first convention 
of the twelve-year-old Federation of Sew- 
age Works Associations held in Chicago 
Oct. 3-5. More than 550 members of 
local associations were at the meeting 
which was held in conjunction with the 
annual meeting of the Central States 
Sewage Works Association. 

Opposition to the move, which orig- 
inated last January in some of the 22 
existing local organizations when reor- 
ganization along national lines was pro- 
posed, had melted away, and it now 
remains only for the board of control of 
the federation to vote on the new con- 
stitution. It is generally conceded that 
favorable action will be taken when the 
board meets in January. 

The reorganization is designed to give 
national unity and voice to sewage works 
operators and designers, provide for 
standardization of practice, and assure 
cooperation with equipment manufactur- 
ers in furthering objectives of mutual 
interest, according to Charles A. Emer- 
son, chairman of the federation. 


Manufacturers appoint committee 


Equipment manufacturers, 56 of 
whom had exhibits at the convention, 
will coordinate their activities through 
the medium of the recently organized 
Water and Sewage Works Manufactur- 
ers Association. At a meeting of this 
group held during the convention, a 
sewage works executive committee was 
appointed consisting of representatives 
from The Dorr Co., Pacific Flush Tank 
Co., Link-Belt Co., Nichols Engineering 
and Research Corp., Case-Sheppard- 
Mann Publishing Co., R. D. Wood Co., 
Pittsburgh-Des Moines Steel Co., and 
Wallace and Tiernan. D. S. McAfee, 
vice-president of The Dorr Co., was 
elected chairman of this group. 


Stream standards scrutinized 


Abel Wolman, professor of sanitary 
engineering, Johns Hopkins University, 
called upon the revitalized federation to 
undertake, as one of its first responsibil- 
mies, a study of sewage treatment plant 
installations in relation to stream clean- 
liness, Among other things he questioned 
the high degree of treatment which is 
required by some authorities in certain 
streams, saying that present standards 
of pollution control fall far short of in- 
telligent application. 


Expenditures for sewage disposal in 
the next two decades, said Wolman, will 
probably exceed a billion dollars. “No 
more important problem confronts the 
profession than how to steer a reason- 
able course between perfectionists and 
the opportunists in this difficult field”, 
he concluded. 


New chemicals for treatment 


Of special significance in the technical 
sessions, a complete report of which is 
scheduled for the Nov. 7 issue of ENR, 
was the first public announcement that 
two new chemicals had been developed 
for sewage treatment, the application of 
which is more effective and cheaper in 
cost than the chemicals now employed. 
The compounds, which are complex com- 
binations of certain elements developed 
in the laboratories of the New Jersey 
Agricultural Experiment Station, were 
described by Willem Rudolfs, chief of 


the division of water and sewage. 
Officers elected 


Officers elected by the Central States 
Sewage Works Association with which 
the federation held its convention were: 
C. C. Larson, president; George Mar- 
tin, H. L. Mick and Don Bloodgood, 
vice-president; W. H. Wisely, secretary- 
treasurer. 

An award for the outstanding paper 
of the year was given to William A. 
Dundas, The Sanitary District of Chi- 
cago, for his description of the flash- 
drying system of sludge disposal. 


Defense workers list now 
includes construction 


Certain construction trades have been 
included in the list of nearly 500 skills 
important to the defense program in 
which the federal employment service 
keeps detailed statistics of men avail- 
able. These skills were chosen prin- 
cipally with an eye to the fact that 
men having them were likely to be 
drawn away into other industries, leav- 
ing a shortage in construction. 

The first survey of these skills shows 
that late in August, 4,560 structural 
steel workers were available for work, 
as were 12,048 form builders, 343 con- 
struction draftsmen, 1,295 architectural 
draftsmen, 260 structural draftsmen. 
Other construction occupations listed 
were: Asbestos worker, 824 men; heat- 
ing and ventilating draftsmen, 50, 
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plumbing draftsmen, 11; 
engineers, 686. 

In addition, 600 men listed steel work 
and 2,600 men form work as second 
choice occupations. 

These figures, of course, do not rep- 
resent all the men in these classifica- 
tions who are available for work, but 
only those registered with the public 
employment offices. All the men regis- 
tered as having these skills have been 
re-examined, their job records checked, 
and in some cases their skills tested; 
the employment service is confident that 
when it lists a man as a structural steel 
worker he is actually capable of hold- 
ing down a job at that trade. 

The geographical distribution of the 
men listed is very uneven, more than a 
third being concentrated in New York, 
Texas, and California. 


refrigerating 


Lower hour pay studied 
to increase total wages 


Eastern local union suggests experi- 
ment, which would call for closed 
union shop with contractor 


A limited step towards an annual 
wage experiment in the construction 
industry was made known last week 
when the anti-trust division of the De- 
partment of Justice revealed that it 
had been asked to pass upon a proposal, 
by an unspecified union group, involv- 
ing the acceptance of a weekly wage, 
at a reduced hourly rate, in an effort 
to increase the volume of construction 
and the total wage of the workers. 

The plan suggested provided for an 
agreement between a local union some- 
where in the East and a group of 
painting contractors that a weekly wage 
of $32 replace hourly rates now averag- 
ing $45 per week in the hope of in- 
creasing volume of work. In _ return, 
the contractors agree to hire only mem- 
bers of the union and the union would 
close its roles for a year to new mem- 
bers. It was this last point in the plan 
that prompted the inquiry to the Depart- 
ment of Justice whether the plan might 
violate the anti-trust laws. 

The department took the position, in 
replying to the query, that since the 
objective was to increase rather than 
to restrain trade, the “incidental re- 
straint” on commerce involved in closing 
the union roles is permissible. 

It is not known whether the inquiry 
was largely academic or whether it will 
be put into effect soon. Contractor 
circles commenting on the plan ex- 
pressed the hope coupled with some 
trepidation, that the experiment might 
offer a test of the theory—often unsuc- 
cessful expounded to union negotiators 
—that lower hourly wages would mean 
more work and a greater total income 
for the workers. 
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OBITUARY 


Rotanp W. Brooks, 64, retired superin- 


tendent of construction for the American 
Bridge Co., died in Atlanta, Ga., Oct. 3. 


Westey L. Harpy, 46, general building 
contractor of Redwood Falls, Minn., 
died at Rochester, Minn. recently. 


Rennie B. FAnNinG, 72, for the past 50 
years engaged in hydraulic and civil 
engineering, died early this month in 
Minneapolis. 


Witttam Percy Witcar, professor of 
civil engineering and head of the civil 
engineering department at Queen’s Uni- 
versity, Kingston, Ont., died recently in 
Ottawa. 


Frep C. Drener, president of the F. C. 
Dreher Contracting Co. of Denver, died 
in that city last month. 


JoserH Rtptey, 87, former consulting 
engineer for the New York state depart- 
ment of public works, died Sept. 28 in 
Albany. Following graduation from the 
University of Michigan, he was employed 
on the St. Mary’s Falls canal and for 
several years as senior consulting engi- 
neer for the New York barge canal. 


Witttam H. Morcan, 67, county sur- 
veyor of Madison County. Ill. and city 
engineer of Edwardsville, Ill., died Sept. 
26 in Alton, IIL. 


James B. Witcox, 79, former construc- 
tion engineer for the C.H.&S. R.R., died 


recently in Columbus, Ohio. 


Frank J. WALLENTA, 63, partner in the 
firm of Meers & Wallenta, general con- 
tractors of Memphis, Tenn., which he 
organized in 1928, died Sept. 27 at 
Memphis. 
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Cuarves Victor SEASTONE, 68, hydraulic 
engineer and partner of Daniel W. Mead 
in the firm of Mead & Seastone for 24 
years, died Sept. 26 in Madison, Wis. 
Seastone went to Madison in 1907 after 
teaching at the Illinois and Purdue uni- 
versities. Since 1933 he had been a con- 
sulting engineer for Mead, Ward & 
Hunt, consultants of Madison. He was 


chairman of the Madison 
Sewerage Commission. 


GUSTAVE STEINHAGEN, Sr.. 
neer of Milwaukee employed 
struction of the Brooklyn 
consultant for many of 

bridges and viaducts, died 


Oct. 2. 


CONTRACTS AND CAPITAL | 


ENGINEERING CONSTRUCTION awards for 
the week total $84,797,000, an increase 
of 20 per cent over the corresponding 
week last year, but 10 per cent under 
the volume of a week ago. 

Defense awards continue to spur public 
construction, boosting the current week’s 
public total .97 per cent above a year 
ago, and 2 per cent above last week. 
Private construction, however, is 44 per 
cent below last year, and 33 per cent 
under last week. 

The week’s volume brings 1940 con- 
struction to $2,681,951,000, an increase 
of 12 per cent over the total reported 
for the 4l-week period in 1939. Private 
awards top last year’s mark by 19 
per cent, and public construction is 9 
per cent ahead of a year ago as a result 
of the 179 per cent gain in federal 
work, 

New capital for construction purposes 
for the week totals $156,997,000, an 
increase of 308 per cent over the volume 
reported for the corresponding 1939 
week. The week’s financing is made up 
of $150,000,000 in federal appropriations 
for defense workers’ housing, $6,145,000 
in state and municipal bonds, $775,000 
in corporate security issues, and $77,000 
in RFC loans for public improvements. 

The new construction financing total 


‘ State Singh. he OM 


EWR REPORTED CONSTRUCTION 


AND CAPITAL 
(Cumulative) 


Millions of Dollars 


October 10, 1940 


for the 41 weeks of 1941, $3,352.93 
000, tops the total reported for the pering 
last year by 51 per cent. 


CONTRACTS 


(Thousands of dollars 

Week Endir 

Oct. 12 Or } 

1939 1940 

Federal $9,151 37,436 
State & Municipal 22,951 24,824 
$32,102 $62,260 $63,397 
38,541 31,921 14 


a4 244 


Total 
Total 


TOTALS 


Cumulative 

1940 (41 weeks). $2,681.95 
1939 weeks) $2,389.82 
Note: Minimum size projects included 
are: Waterworks and waterways projects 
$15,000; other public works, $25,000: jp. 
dustrial building, $40,000; other buildings 

$150,000. 


NEW PRODUCTIVE CAPITAL 
Cumulative 
1939 

41 Wks 
$1,095,448 
185,260 
424,781 
89,445 
201,647 
4,315 
190.900 
$1,128,028 


public... 
private. . 


$70,643 $94,181 $8470; 


NON-FEDERAL 
Corp. Securities. 
State & Mun.... 
K.E.A. loans.... 
U.S.H.A. loans.. 
R.F.C. loans.... 
Fed. Aid-Hwy... 


FEDERAL 
TOTAL CAPITAL. $2,223,476 


FHA MORTGAGES 
Week Ending 
Oct.7 Sept. 28 — Oet.' 
1939 1940 1940 


$22,956 $28,797 $26,508" 


Selected for 
appraisal 
Cumulative 

1940 (40 weeks)... 
1939 (40 weeks).... 
* Subject to revision. 


$1,012,280" 
$899,287 


MILLIONS RECORD 


OF DOLLARS WEEKLY 
PER WEEK STAGES 


100 High Month | 


Mar 1930 Aver 


HIGH YEAR | 
1929 AVER | 


Mor 1933 Aver 
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Lumber price rises 
result in indictments 


Restriction and allocation of output, 
price fixing. and grade mcrking abuse 


charged 


Inferrentially charging that recent in- 
reases in lumber prices are a result of 
collusion among lumber producers, the 
Department of Justice last week obtained 
indictments on anti-trust charges against 
fve lumbermen’s associations, 168 lum- 
her companies, and 53 company officials. 
In announcing the indictments, the de- 
partment pointed to the rising price of 
lumber, asserted on the basis of defense 
commission statements that there is no 
economic justification for the increases, 
and charged that higher than commercial 
prices have been quoted on lumber for 
amy camps. “Restoration of competitive 
prices upon West Coast softwoods,” the 
department said, “is expected to check 
increases upon competing species and 

}.lso to serve as a warning that where 
rising prices are due to collusion they 
will be dealt with promptly.” 

The charges in the indictments include 
restriction and allocation of output, fix- 
ing of prices, and abuse of grademarking 
—charges similar to those on which the 
department last Spring obtained a con- 
sent decree from the Southern Pine Asso- 
ciation. 


Alleged abuses explained 


Alleged abuses of grade marking in- 
cluded efforts to induce buyers to accept 
only western pine bearing the associa- 
tions’ grademark, charging non-members 
substantially higher grading fees than 
those charged members, efforts to pre- 
vent recognition of other grademarks, 
and discrimination in the granting of 
authority to certain retail yards to apply 
the grademark. 

Associations under indictment are: 
West Coast Lumbermens Association, Na- 
tional Lumber Manufacturers Associa- 
tion, Interceastal Lumber Distributors 
Association, Lumber and Allied Products 
Institute of Los Angeles, Western Pine 
Association. Companies indicted include 
such prominent firms as Weyerhaeuser, 
Long-Bell, Algoma, Boise-Payette, 
Brooks-Seanlon, Coos Bay, Red River, 
and Shevlin-Hixon. 


Sale of hurricane lumber 


arranged by government 


: The U. S. Forest Service announced 
Sept. 26 that it had closed a contract for 
the sale of 425,000,000 board feet of the 
lumber salvaged after the New England 
tropical hurricane of September 1938 to 
the Eastern Pine Sales Corp., Chicago, 
which was formed to sell the lumber. 
President of the corporation is Harry 
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Joseph of Chicago and the vice-president 
and sales manager is David M. Osborne 
of Boston, who will direct the finishing 
of the lumber which is rough-sawn. 

The contract with Eastern Pine Sales 
provides that 33,000,000 ft. are to be 
taken the first year, and 120,000,000 ft. 
each year thereafter with the contract to 
run for 444 years. Price will be adjusted 
to the actual market every 90 days to 
assure the government a fair return. 
Present market value of the lumber is 
estimated at eight to ten million dollars, 
considerably less than the amount ad- 
vanced to the Salvage Administration by 
the Reconstruction Finance Corporation 
for payments to owners and for ex- 
penses. 

In announcing the sale contract, the 
Forest Service explains that the lumber 
could not be used for army cantonments 
or other defense building because of its 
unfinished condition, gaps in grades and 
sizes, and inability of the product to 
meet the rigid standards of the defense 
agencies. 

Still remaining in government owner- 
ship are some 200,000,000 ft. of logs 
in water storage. This material is not 
involved in the present Eastern Pine Sales 


deal. 


Tolls from Washington 
spans exceed estimate 


Tolls from the Lake Washington 
Pontoon Bridge at Seattle during the 
first two months of operation were 
$107,770, while at Tacoma Narrows 
bridge, opened a day earlier, tolls were 
$126,932, according to the Washington 
Toll Bridge Authority. Both totals are 
above the estimated revenues used by the 
authority in figuring on bond retirement. 

The Seattle bridge was used by 
321,246 vehicles, including 302,189 auto- 
mobiles, 12,073 trucks and commercial 
vehicles and 4,048 buses. The Tacoma 
span was used by 141,474 vehicles, in- 
cluding 137,287 automobiles, 10,690 
trucks and commercial vehicles and 
1,585 buses. 


Equipment bombed on 


Illinois bridge job 


On Sept. 29 machinery used in the 
construction of a bridge over the Big 
Muddy River in Jackson County’ just 
south of Murphysboro, Ill., was dam- 
aged by bombs to the extent of $5,000. 
No comment is available from county 
law enforcement agencies, but County 
Highway Engineer Albert Stallions re- 
ports that union labor representatives 
from a nearby county appeared before 
the county road and bridge commis- 
sioner a short time ago objecting to the 
use of WPA labor for the work. 
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Right granted to store 
Brazos River water 


The Texas State Supreme Court has 
granted the Brazos River Conservation 
Reclamation District the right to close 
the gates of the Possum Kingdom Dam in 
Palo Pinto County, Tex., for storage 
of Brazos River water, providing a cash 
security is posted to cover damage to 
land inundated. The decision called for 
the dissolution of a district court injunc- 
tion which had restrained the district 
from impounding water by the large 
flood-control project; a group of property 
owners had challenged the district’s 
authority to close the gates before ad- 
judication of the disputes arising over 
values fixed for the property to be flooded. 

Previously the supreme court had up- 
held the validity of the district’s creation. 

Additional details on the Possum King- 
dom project, the major unit in the ex- 
tensive flood control project for the Bra- 
zos River Valley, are given in ENR June 
8, 1939, p. 757. 


Many bid on demolition 
of New York World's Fair 


Fourteen firms submitted bids on the 
demolition of 59 buildings owned and 
operated by the New York World’s Fair 
Corp. when bids were opened on Oct. 8. 
The low bid was $148,000 for the entire 
eight zones into which the fair grounds 
had been divided for the purpose of bid- 
ding. It was submitted by John J. Abram- 
sen Co., Bronx. The high bid was $550,- 
000. An added item of $5,780 was in- 
cluded in the Abramsen bid for demoli- 
tion of two buildings in the amusement 
area, the Independent subway station 
and two utility buildings. 

A combination of the low bids on the 
eight zones, of which Abramsen submit- 
ted five, was $128,708. The Fair corpora- 
tion has 30 days in which to act, and the 
work must be completed in four months. 


Britain to control 
civilian construction 


As part of the war effort, Great Brit- 
ain placed in effect Oct. 7 a regulation 
requiring a government license for all 
new civilian construction projects not 
essential to the war program. Buildings 
costing less than about $2,000 in Ameri- 
can money will be banned. Also work 
may be stopped on many projects where 
it is felt the outlay for materials and 
labor is not justified. 

Reconstruction of damaged property 
will be permitted only in cases where the 
property in question is of value to the 
British cause. 

The only building material reported 
difficult to obtain is cement. 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


Dredging at Hudson Bay 


Sir: In your issue of Sept. 12 
under a picture captioned “Job As- 
sembled Equipment Improves Cana- 
dian Navigation”, there is the state- 
ment, “First dredging done in the 
arctic waters of Canada has been 
completed on the Athabasca River 
near Fort MacMurray, Alberta.” 

Unless the above refers to the in- 
land waters of Canada, the statement 
is incorrect, for dredging has been 
performed for a number of years at 
the Hudson Bay harbour of Churchill, 
Manitoba, which is approximately 
125 miles farther north than Fort 
MacMurray. 

G. S. ANDERSON 


National Harbours Board 
Ottawa, Canada 


Credit for the Job 


Sir: Your issue of Sept. 12 has on 
page 61 an illustration of the bronze 
tablet commemorating the completion 


of the Hansen Dam and Flood Con- 
trol Basin. It is notable for the ex- 
tensive credit given to the army off- 
cers connected with its construction 
and for the lack of any credit to their 
civilian assistants that presumably 
were engaged also on the job. 

A good many years ago, I was a 
junior engineer with the U. S. Engi- 
neers and know from first-hand ex- 
perience the extent of the dependence 
of army officers upon the technical 
and executive ability of their civilian 
assistants. I doubt if conditions in 
that respect are any different today. 

The outstanding characteristic of 
a broad-gauge, engineering execu- 
tive is the freedom with which he 
gives credit to assistants for work 
well done. His technical education 
alone is sufficient to leave him with 
the consciousness of how little he 
knows compared with the wealth of 
knowledge available. I do not believe 
that the U. S. Engineer officers con- 
nected with the Hansen Dam would 
have lessened their reputation for 
ability in any way by including the 
names of one or two of their chief 
civilian assistants on the tablet. 

Much is heard of the complaint of 
engineers that they do not get the 
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recognition from the general public 
that the character of their work jus- 
tifies. How can they expect it if they 
are not more than fair to their asso- 
ciates in giving credit where credit 
is due? In this respect U. S. Engineer 
officers as members of the engineering 
profession have as great an obligation 
to their engineering associates as any 

other member of the profession. 
' Grecory M. DexTER 
Scarsdale, N. Y. 


Watch Well Supplies 


Sir: The article Sabotage and 
Water Service (ENR, July 18, 1940, 
p. 50) and the discussion that it in- 
spired related largely to the protec- 
tion of surface supplies. Little, if 
anything, has been said about the 
danger of sabotage to underground 
sources. There are many cities de- 
pendent wholly upon groundwater 
and in which there are essential de- 
fense industries. Furthermore, in 
many cities where the public supply 
is derived from surface sources, nu- 
merous industries use groundwater. 
A few instances, described in such a 
manner as not to reveal specific lo- 
calities, will serve to show some 
of the possibilities of sabotage of 
groundwater supplies. 

Where groundwater is used a num- 
ber of wells are generally employed. 
A few men can guard a dam, but at 
least one man will be needed to guard 
each isolated well. In one city all 
water for both the public supply and 
industries is obtained from wells in 
perhaps 150 separate localities. There 
are at least three industries in this 
city of primary importance in the 
manufacture of defense materials, 
and the city is a rail center through 
which there may be large movement 
of troops, equipment and supplies. 
At one plant manufacturing an es- 
sential ingredient of ammunition a 
well pump stands close to the street 
not protected by fence or house. 
Many wells for the public system are 
in brick houses, but some are not so 
housed, and they could be quickly 
put out of commission by merely 
removing a pipe cap and dropping 
in charges of explosives. In one place 


the location of a feeder lin, 
several wells to a central pumping 
station is revealed by an ai- vent 
pipe. An explosive charge dro). jn 
it might cut off perhaps a fou:th or 
fifth of the supply. 

In a city near one of the nation’s 
most important air training centers, 
both the city and the airfield, as wel] 
as industries, are wholly dependent 
upon groundwater. The wells of the 
airfield are within the guarded and 
fenced area of the military reserva. 
tion. In contrast, when the writer 
and several companions visited the 
city waterworks several months ago, 
we wandered through the building, 
examined the pumps, motors and 
other equipment for fifteen minutes 
without seeing any operator. 

At a plant of an important defense 
industry there is in progress large 
expansion that involves the develop. 
ment of a new well supply. The plant 
is surrounded by fence floodlighted 
every 200 ft., and posted with armed 
guards, In contrast, at a factory 
where equipment for the water-sup- 
ply system of the first-mentioned 
plant was being made along with 
equipment for the Army and Navy, 
the gate was open and unguarded, 
and we wandered around without 
challenge. The plant superintendent 
passed off a question as to the danger 
of sabotage with the reply that if a 
piece of equipment in process of 
manufacture should be damaged a 
new one could be turned out in 24 
hours. But the writer was not con- 
vinced that damage to the primary 
equipment of the plant—to plans and 
specifications and to lathes and other 
machines—might not result in seri- 
ous delays. Contracts for develop- 
ments of water supply might well in- 
clude clauses to require as much pro- 
tection from sabotage during the 
manufacture and installation of equip- 
ment as the owner of the system 
would provide after it is completed. 

The problem of sabotage of ground- 
water supplies is one to be seriously 
considered. Certain minimum pre- 
cautions should be taken. These in- 
clude the housing of wells and pumps 
in substantial structures, and the 
floodlighting and perhaps fencing, of 
them. The suggestion of cross-con- 
nections between industrial wells and 
public supply systems may be ana- 
thema to waterworks officials and 
health department authorities. \ever- 
theless there are many places where 
provision should be made for cross- 
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connections, at least to the extent of 
having the pipe and materials on 
hand and ready to be connected in 
an emergency. Now that the Army 
‘s to be increased it would seem 
proper to have it station guards at 
many of the most critical points. 

A final suggestion may be made 
that is not directly related to sabotage. 
It has been the experience of the Divi- 
sion of Ground Water of the Geo- 
logical Survey that many well own- 
ers pay little attention to their wells 
and pumping equipment after instal- 
lation so long as water comes out of 
the ground. They have no idea as 
to whether the yield of wells and 
pumps is “holding up,” or whether 
there is any significant change in the 
groundwater level or artesian head. 
Also in many places authorities of 
the public water system have prac- 
tically no information as to what 
supplies may be available from pri- 
vately-owned wells. Some increase in 
consumption of groundwater is to be 
expected in many places as a result 
of increased activity; and in turn 
this may be expected to cause the 
water level to decline to levels lower 
than during the past several years. 
Such decline in water level or arte- 
sian head is not necessarily an indi- 
cation of overdevelopment, but is to 
be expected as a condition necessary 
to provide the needed flow of water to 
the wells. On the other hand, in 
some localities there may be actual 
danger of overdraft. In either case. 
if the water level is already near the 
end of suction pipes, or perhaps even 
near the bottom of the wells, trouble 
may unexpectedly occur. It will be 
only a wise precaution for well own- 
ers to look into the adequacy of the 
supply of groundwater. 


Davip G. THOMPSON 


_ Senior Geologist, Geological Survey 
U. S. Dept. of the Interior, Washington 


Engineering Council 


Sir: American Association of Engi- 
neers is perhaps remiss in that it did 
not comment earlier on your edi- 
torial of Aug. 15, in regard to Ameri- 
can Engineering Council. Because our 
relations with American Engineering 
Council have been most cordial, we, 
rather than the president of American 
Engineering Council, should have re- 
futed the implication in your state- 
ment that “another weakening factor 
was the Council’s lack of interest in 


the professional groups such as the 
American Association of Engineers.” 

Because A.A.E.’s field of activity 
is sharply differentiated from that of 
the Council, the latter organization 
has little opportunity to manifest in- 
terest in the work of A.A.E. in any 
definite or material way. Conversely, 
A.A.E. does occasionally have oppor- 
tunity to lend aid in special activities 
of council. It has, we believe, always 
been clearly understood that American 
Association of Engineers is ready to 
cooperate in any possible way, as it 
did for instance in the campaign 
sponsored by American Engineering 
Council for reorganization of the 
executive departments of the national 
government and coordination of all 
public works activities in one de- 
partment. 

Since the Founder Societies in 
1920 created the Council, divided the 
field of activity, and also the re- 
sources that support the two kinds 
of professional activity, it would 
seem that they have a moral respon- 
sibility for the continuation of this 
agency. If instead of forming a sepa- 
rate organization, the Founders had 
put equivalent support back of 
A.A.E., this organization might well 
have carried both types of responsi- 
bility. 

It was not as Mr. Hammond sug- 
gested in his letter, published Sept. 
12, because “we felt that we could 
better work out our destiny alone” 
that we did not join the Council. The 
decision was not ours. The field was 
divided. American Engineering Coun- 
cil was created to take over a portion 
of A.A.E.’s original field. 

American Association of Engineers 
proposed in 1920 that the Council 
make constitutional provisions that 
would enable A.A.E., when it so de- 
sired, to donate sums of money for 
support of special activities of the 
Council in which A.A.E. might be 
specially interested. The Council held 
that no special provision could be 
made for such participation, and that 
A.A.E. had the simple alternative of 
joining on the same financial basis 
as other societies participating in 
American Engineering Council or re- 
stricting its cooperation to projects 
not involving donation of funds. 

Abandonment now will raise a 
question in the minds of many engi- 
neers as to whether the Founders 
entering on non-technical fields of 
activity in 1920 really intended to 
occupy or merely preempt the field. 
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Will there be further diffusion of 
energy and funds, eventual futility 
and abandonment of the fight for 
better compensation, stricter licen- 
sure, stronger civil service, stricter 
codes of ethics, hecause dozens of 
agencies engage independently in 
work that requires unified support by 
the whole profession—substituting 
many relatively impotent agencies for 
a single effective body? Must we let 
the other portion of welfare work 
be divided and redivided until even- 
tually it stands in the unhappy posi- 
tion of American Engineering Coun- 
cil today? 

M. E. Mclver 


National Secretary 
American Association of Engineers 


A reader who signs only his initials 
sends back to us an editorial page 
from the Aug. 15 issue on which he 
has underscored the last words of the 
editorial concerning American Engi- 
neering Council which said that be- 
fore the Council is abandoned it 
should be “permitted to demonstrate 
what it can do in the way of keeping 
engineers informed as to what it sees 
and hears in Washington.” That, says 
this reader in a marginal note, “is the 
function of engineering journalism.” 

We agree, as is evidenced by the 
fact that the McGraw-Hill Publishing 
Co. maintains a staff of reporters in 
Washington. But no journal can keep 
its readers informed in as much detail 
as is necessary or always in the man- 
ner best suited to their needs. 

For example, Engineering News- 
Record might report that a bill seri- 
ously affecting the status of engineers 
in federal civil service had been in- 
troduced into Congress. That news 
broadcast over the country gives engi- 
neers in federal service warning, but 
from there on the “listening post” in 
Washington can be of most help to 
them as it can report to interested 
groups, by telegraph if necessary, the 
progress of the legislation, chairmen 
of committees to which the bill has 
been referred and proposed changes 
that develop in committee hearings. 
These are details that may not be 
available when the _ engineering 
journals go to press and a delay of 
a week in putting them in the hands 
of interested groups may be fatal to 
effective action. Both the engineering 
journals’ reports and the detailed fol- 
low-up by the engineers’ representa- 
tive in Washington are essential if 
engineers are to be heard in matters 
of direct concern to them.—EbirTors. 
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It Will Have to Be a Long War 


THE WAR WILL HAVE TO BE A LONG ONE if some of 
the projects that are now being dusted off and 
brought forward as defense measures really do 
what is expected of them. Thus we have reports 
from Ottawa that agreement may be expected any 
day on the long-proposed treaty for development 
of the international section of the St. Lawrence 
River for power and navigation. We are told that 
the power is needed for defense industries. If more 
power really is needed from that river a large 
amount can. be obtained much more quickly and 
cheaply by turning the water from the Hudson Bay 
drainage basin into Lake Superior, or by develop- 
ing more power at Niagara or at the Beauharnois 
plant in Quebec. Old plants stand idle at Niagara 
that could be used in an emergency even at the cost 
of drying up the falls. In view of the billions that 
must be spent for defense measures, any effort 
to use defense as an excuse for constructing ques- 
tionable projects should be strongly opposed. 


Panama by Highway 


OF THE MANY THINGS that will be done in the name 
of national defense in the days to come, few will be 
more justified than the loans to Central American 
countries to complete the Inter-American Highway, 
linking Texas and Panama. Two such loans, to 
Costa Rica and Nicaragua, have been made in 
recent weeks, and others are believed under nego- 
tiation. Recognizing the importance of such a road, 
the United States began limited aid about 5 years 
ago by building bridges at three of the larger stream 
crossings. These bridges were outright gifts made 
in the hope that they would stimulate the local 
financing and building of adjacent sections of the 
road, but progress since has been slow because 
the countries concerned lacked the money and even 
the incentive to go ahead on a big scale. And big- 
scale building is required in view of the fact that 
of the 3,200 miles involved only about one-third is 
paved and scarcely three-quarters is passable. A 
land route to Panama fits logically into the plan 
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for hemisphere defense. The jobs provi Joc) 
labor in the countries traversed and the mn, 
will be spent locally by the internatio: 
that will use the new road fit into the ob) tive of 
giving economic aid to Latin Americs. yj 
finally, to top these arguments, the loans wil] |, 
secured by gas taxes on the commercial aii! pleas. 
ure traffic generated by the road which experienc, 
indicates will be of large volume. In this instance 
at least national defense has stimulated a projec 
that is eminently sound for either peace or war, 


ey that 
trafhe 


Tin-Can Building 


SPECIAL-PURPOSE BUILDING DESIGN rises to a unique 
level in Le Tourneau’s recent shop extension, |e. 
yond question the most extreme application of 
sheet metal to structural building service yet made, 
Framework is boldly discarded; the shell consti. 
tutes its own frame, for the walls and roof are 
nothing more or less than tin cans, assembled and 
grouped by welding instead of soldering. Struc. 
tural shapes appear only in the sills and some 
minor posts. Details aside, the frameless principle 
embodied in this shop building claims close atten. 
tion on the score of originality. It may show the 
way to a useful new type of building framing. 


Building up a Headache 


REPORTS ARE CURRENT that some manufacturers 
are financing contractors holding national defense 
jobs by renting them new construction equipment. 


Since the government has awarded the job on the 
basis of renting the contractor’s equipment at so 
much a month, the transaction looks attractive to 
the manufacturer. In effect, he reasons, he is selling 
the equipment to the government on the installment 
plan. And Uncle Sam is sure pay. A little reflec- 
tion would show it is not so simple as that. For 
one thing the manufacturer is tying up working 
capital that should be employed in his business, but 
most important is the fact that the government, 
under certain conditions, can terminate the con- 
tractor’s job on short notice. Should that happen 
the manufacturer owns some secondhand equip- 
ment. Also the chances for the job to be terminated 
are probably better than average since the con- 
tractor who cannot finance his own equipment is 
the one most likely to create the “certain condi- 
tions” under which the government takes action. 
In the past manufacturers who have attempted to 
increase sales by going into partnership with con- 
tractors have too often only succeeded in launching 
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a poor contractor. And they have acquired a head- 
ache for their pains. There is little in the present 
jtuation to indicate that it is free from the possi- 
bility of similar headaches. 


Pavement Scaling Solved 


pIsSCOVERY OF MEANS for controlling the scaling of 
concrete pavements, reported in this issue by O. L. 
Moore, makes an important contribution to con- 
crete construction. It assures practical progress by 
enabling the roadbuilder to produce scale-resist- 
ant surfaces, and improves our understanding of 
concrete. 

Ever since scaling troubles followed on the use 
of salt and calcium chloride to thaw ice from pave- 
ments, concrete men have been perplexed by the 
observation that some natural cements conferred 
greater resistance than portland cements, though 
the latter are stronger. Naturally, question arose 
about the possible influence of chemical composi- 
tion, fineness and setting time. These uncertainties 
disappear now that the effect has been traced to 
bits of tallow in the grinding mill. Continued study 
of this action should show how scale resistance is 
connected with the structure of the concrete, its 
porosity, or perhaps to the more intimate contact 
of its component particles, and thus help to place 
the big problem of durability under control. 

A significant feature of the reported results is the 
relation between scale resistance and workability. 
The concrete that proved to be most scale-resistant 
was also the most plastic and placeable. Thus the 
gain in durability entails no countervailing loss of 
useful qualities. In fact, the improved workability 
may be valuable even where scaling is not at issue. 

Accelerated tests often are discounted as not 
duplicating service conditions. The present tests, 
however, utilized natural or service actions, though 
under more careful control than could be obtained 
in routine highway service and merely repeated 
these actions much more frequently than would 
normally be the case. The results, therefore, should 
be conclusive. Nevertheless the several scaling 
test roads built during the past year or two— 
including that at Storm King, reported in our Sept. 
26 issue—will be of great interest and can hardly 
fail to bring added knowledge. 


Dynamite in Rising Prices 


DESPITE REALIZATION of the futility of using words 
to buck the law of supply and demand, which is 
to say rising prices in the face of scarcity, this 
editorial is about prices. Its purpose is merely to 
call attention to some of the consequences of rising 
prices and to emphasize that price advances are not 
going unnoticed in Washington. 

In the first place the academic period of merely 
talking about prices as an economic phenomenon 
is passed. Washington officials—and these include 
responsible business members of the Defense Com- 
mission—have begun to point out that there are 
ways available to control prices when necessary. 
The hint has been dropped that publicity regarding 
price rises can be very embarrassing to a manu- 
facturer, and the Commission has given a dress 
rehearsal of the theory by a mild rebuke to the 
lumber industry. There are progressive steps be- 
yond publicity but they are not important in detail 
since authority to exercise complete price control 
is already in the President’s hand under the Na- 
tional Defense Act of 1916, which is in force 
whenever “war is imminent.” Control of one kind 
or another can thus be turned on at will. 

On the score of efficiency alone such govern- 
mental interference is to be avoided. Furthermore, 
not only the control but rising prices themselves 
hold a serious threat for business in a period such 
as this. Business, it should be noted, is not only 
on the selling end of national defense; as tax- 
payer it will also have to foot the bill. Selling the 
government something at an inflated price means 
only that taxes must be increased to cover it. Then 
there is the matter of inventories at the end of the 
emergency. The higher the price at which they were 
laid in, the greater the loss on liquidation. A third 
consequence of steeply rising prices is to freeze 
out private construction, particularly housing, and 
this would mean more government spending and 
still higher taxes. 

Plainly there are good reasons for everyone to 
want to keep prices down, and cooperation with 
government efforts to put a ceiling on prices should 
prove a wise course. The alternative is rigid gov- 
ernmental control. One or the other—cooperation 
or control—must prevail, for with the government 
spending billions there is dynamite in inflation. 
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Le Tourneau Builds 


Frameless Cellular Shop 


Loiell Hyler 


Head of Engineering Department 
R. G. Le Tourneau, Inc., Peoria 


Contents in Brief—Hollow boxes 4x8 ft. made of pressed steel sheets 
welded together were used as units of roof and walls of a ¥%4-acre extension 
of the Peoria plant. The roof slab, 18 in. deep, spans 40 ft. between steel pipe 
columns, without girder support. The columns carry jib cranes and inclose 


pipe and wire services. 


BOLDLY DISCARDING PRECEDENT, the 
R. G. LeTourneau organization 
turned to welded cellular construction 
of sheet metal, without structural 
frame, for a }-acre addition to its 
manufacturing plant at Peoria, just 
put into service. Increased produc- 
tion made additional floor space 
necessary, and the governing consid- 
erations in providing it were speed, 
economy, and adaptation to the fabri- 
cating procedures used in the shop. 
Accordingly, the building was con- 
structed entirely of pressed steel, pre- 
fabricated into the various shapes 
necessary to build the structure, and 
joined by electric arc welding. The 
flat roof, supported by 18-in. pipe 
columns spaced 40 ft. each way, 
consists of cellular panels 18 in. deep. 
The walls are made of similar panels 
6 in. thick. Both walls and roof were 
made of units or panels 4x8 ft. in size, 
which made possible duplicate or pro- 
duction manufacture throughout. 
The new building, 130x284 ft. in 
plan, is a southward extension of the 
old plant. It is 16 ft. high in the 
clear, has a flat roof slightly pitched 
to drain, and is lighted by windows in 
the upper half of the sides. Shop 
service is by jib cranes pivoted on the 
columns and arranged so that the 
whole area has crane service. Pipe 
and wire services are carried down 
through the columns to outlets in 
their sides; the electric supply wires 
extend across the roof over each line 
of columns on a series of short posts, 
and have leads passing down through 
weaihertight fittings in the roof into 
the interior of the column. Pipes for 
water, compressed air, oxygen and 
gas are hung close under the ceiling 
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and also run down inside the columns 
to the floor, where they branch out 
for outlet connections. 


The cellular structure 


Except for the columns the entire 
structure is built of 12-gauge copper- 
bearing steel. Each 4x8xft. panel con- 
sists of embossed inner and outer 
plates and a spreader and brace sys- 
tem between these plates made up of 
strips of 12-gage steel 13 in. wide 
pressed to shallow V-shaped cross- 
section for stiffness. A roof panel, 
sketched in Fig. 6, is typical of the 
makeup of both roof and wall. The 
spacer and bracing bars have about 
40 per cent of their cross-section 


Fig. 1. Welders connect pre-assembled 
units to form the shop wall. 


Fig. 2. A panel block being assembled for erection as part of the roof slab. 


October 10, 1990 © ENGINEERING NEWS-R! CORD 





punched out in the forming operation 
to lighten them and to reduce the area 
available for heat transmission be- 
tween outside and inside. 

In assembling such a panel unit, 
the parts were positioned in a spe- 
cially built electromagnetic jig that 
could open flat to horizontal position 
like a book. The two embossed sheets 
were positioned on the open leaves of 
the jig by means of stops and were 
held in position by electromagnets; 
then the jig was closed by pneumatic 
cylinders against stops which defined 
the final depth of the panel, and the 
spacer and bracing bars were posi- 
tioned and arc-welded to the panel 
sheets. 

The columns supporting the roof 
are lengths of 18-in. steel pipe with 
encircling bands welded on to form 
upper and lower bearings for the jib 
cranes. They have a &-in. base and 


Fig. 3. Preassembled wall sections being lifted by portable tractor crane and cap plates 24 in. square welded to the 


placed in position on 30-in.-deep concrete footings. The lower outside corner of P'P© and rest directly on the shop 
each lower wall panel is welded to an I-beam embedded in the footing floor, without independent footings. 

After clearing the site, formerly 

used for out-of-doors storage, and lev- 


Fig. 4. Unobstructed floor space was obtained by supporting the roof siab on pipe columns spaced 40 ft. both ways. 
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eling and compacting the ground, wall 
footings 30 in. deep were excavated 
and concreted, as was also the 6-in. 
floor. Embedded in the footings and 
extending entirely around the periph- 
ery of the building, lengths of 6-in. 
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junior I-beams welded end to end 
were set with top flange at final floor 
level; strips of steel welded to these 
beams anchored them to the footing 
concrete. To facilitate pouring the 
floor in sections, similar 6-in. I-beams 
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Fig. 5. Extreme simplicity marks floor and roof plan of frameless LeTourneau shop. 


Fig. 6. ‘ao, &. Odie steel roof slab was built up of 4x8-ft. welded sheet panels. 
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were laid parallel to the sides 
building 10 ft. apart, and in the 
direction 20 ft. apart, the whol: 
work being welded at the junct:.ys 
These I-beams served as forms {: 
concreting, as reinforcement for the 
floor, and as ground for electric \, | 
ing operations. They also assis! | 
distributing the column loads, as « «, 
column is located over an intersec}io 
of these beams. 

When footings and floor were . 
pleted, the wall panels were set in 
place on the footings and the lower 
outside corner of each lower panel 
was welded to the I-beam embedded 
in the footing. Similarly, the columns 
were set up, and the base plate of each 
column was welded to the floor 
I-beams. The wall panels were assem- 
bled into large sections on the floor, 
welded both sides, lifted to place by a 
portable tractor crane, and at once 
welded into a continuous wall. 

Roof sections of various sizes up 
to 20x24 ft. were assembled on the 
floor and welded along all contacting 
edges top and bottom. Also, at each 
junction of four panels a plate 4x4 in. 
in size, with its corners lying on the 
joint line, was welded to the ceiling 
side as tension reinforcement of the 
roof slab. 

These assembled roof sections, 
comprising from 7 to 21 panels, were 
lifted to position in the roof plane 
and supported on trestles. Sand- 
wiched between adjacent sections ver- 
tical plates 184x} in. were inserted. 
extending } in. above the roof and 
below the ceiling, to strengthen the 
roof slab. These plates or webs were 
welded continuously to the roof and 
ceiling sheets of the abutting panel 
sections. Two such reinforcing webs 
intersect over each column and assist 
in transferring the roof load to the 
support. When the roof was com- 
pletely welded it was covered with tar 
and gravel. 

The upper half of one entire side 
of the building was fitted with steel 
sash glazed with hammered glass and 
equipped with pivoted ventilating 
sections. Along this side of the build- 
ing the roof load is supported at 20-ft. 
intervals by box struts or columns 
fabricated by arc welding two 4x4x}- 
in. angles together. 

When completely assembled and 
welded, the building was thoroughly 
buffed on its entire interior and ex- 
terior surfaces and given a coat of 
non-corrosive paint followed by 4 
coat of aluminum paint. 
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McLaughlin Air Service 


Fig. 1. Sewage disposal plant on Jamaica Bay, in south Queens, New York City, nears completion. 


Forming and Concreting Sewage Tanks 


Contents in Brief—/ngenuity and advance planning have produced an 
economical setup on forms and concrete placing for large diameter circular 
tanks and for aeration tanks at New York's Jamaica sewage plant. Light 
weight material is generally used in small units, easily handled without power 
machinery, to produce construction economies. 


CONTINUING ITS POLICY of providing 
for treatment of all sewage as rapidly 
as possible the City of New York is 
constructing a disposal plant south 
of Jamaica to treat waste going into 
Jamaica Bay. The plant consists of 
aeration tanks covering an area 250x 
320 ft., 12 sludge digestion tanks 80 
ft. in diameter and 34 ft. high, 2 
sludge thickening tanks 55 ft. in di- 
ameter and 8 final tanks 120 ft. in 
diameter and about 15 ft. high. Pre- 
liminary treatment is by means of fine 
screens, already in use. 

Removal of a layer of marsh muck 
by a previous contractor left the 
area well below high tide and cov- 
ered with a medium fine sand having 
sufhcient bearing capacity to support 
the load of the filled tanks. An earth 
dike surrounding the site held out 
some of the water and wellpoints over 
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much of the area, driven 25 ft. below 
El —3, kept the water out to El —14. 
Lowest excavation was to El —18. 
Four 8-in. pumps, seldom more than 
two operating at once, kept the 600x 
1000-ft. area dry. 

General excavation over the site 
was done with 12-cu. yd. carrying 
scrapers with draglines finishing up 
at specific locations. As much mate- 
rial as possible was stored on the 
site for backfill, which was required 
nearly to top of completed tanks. 


Planned forms 


Careful planning, detailing and 
fabrication of forms has resulted in 
a rapid moving job requiring only a 
few men to handle the forms despite 
their unusual and circular shapes. 
Details of the aeration tank forms are 
shown in Fig. 2. Practically all of 
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the lumber in this form is No. 1 
spruce except the lagging, which is 
fir, covered with ;%,-in. oil-tempered 
fiberboard. The form is made up in 
4-ft. panels with 5 studs each and 
held by two 5000-lb.-working stress 
ties at each wale location. 

Individual 4-ft. panels are stripped 
and moved, over the completed base, 
with the hand hoist shown in Fig. 4. 
The hoist is capable of handling 2,500 
lb. on a 7-ft. radius and is mounted 
on a job-made frame for easy mov- 
ing of the 700-lb. sections of forms. 
Double 2x4 wales are then added— 
continuous along the 42-ft. length of 
block. Each panel is scheduled for 
16 uses, four sets of 42-ft. forms 
being provided. 

A simple, easily stripped, interior 
circular form for sewage and efflu- 
ent conduit is shown in Fig. 5. The 
form used for the invert is left in 
place and on it is set a prefabricated 
semicircular section made up of 1} 
in. spruce lagging covered with 24- 
gage black sheets and held in position 
with 5 ribs in an 8-ft. length. Four 
small wedges hold a top center filler 
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piece in position and leave an open- 
ing (covered by a narrow metal strip) 
to start removal operations. Knock- 
ing out the X-bracing and short cir- 
cular piece shown in the foreground 
permits the entire form to collapse. 
Two carpenters with a helper set 
nearly a hundred feet a day. 


Circular tenk forms 
Taking full advantage of the added 


rigidity curvature gives to materials 
the forms for the circular tank are 
constructed of very light, simple, 
members. Basic design is §-in. ply- 
wood panels with six 3x4 studs to an 
8-ft. length for both interior and ex- 
terior forms. Feature of the arrange- 
ment is 4-in. channels in about 12-ft. 
lengths, (see Fig. 7) bent accurately 


to the tank radius and used as inside - 


and outside wales. Ties are 5000-lb.- 
working stress at 3-ft. centers in each 
of five lines of wales in the 14-ft. 
height. A test of the ingenuity of 
the form builder is. provided by a 
peripheral effluent channel, with bot- 
tom elevation differing by 23 in. 
around the circle and requiring re- 
inforcing steel placed with the wall. 
Forming the wall with reusable panels 
required accurate fabrication and 
skillful placing procedure. Each ply- 
wood panel is cut for a specific loca- 
tion, drilled for ties and numbered, 
then erection is started from the same 
control point for each use. The loose 
boards required for easy stripping 
of the trough section, where a large 
number of reinforcing bars protrude, 
are interchangeable in location and 


Fig. 3. One side of aeration tank form 
with ties inserted. Platforms are for 
buggy distribution of pumped concrete. 
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fit naturally into properly erected 
plywood panels. 

Studs at each 8-ft. panel joint are 
erected first, being held in position 
by braces nailed to 2x6 pieces fastened 
to the concrete floor of the tank. Then 
the interior wales are erected and the 
rest of the interior studs set in posi- 
tion, followed by the numbered pan- 
els for the inside of the tank, each 
with a rip strip at the intersection 
to facilitate joining and stripping. 
Next step is placing of the reinforc- 
ing steel and the tying assembly, with 


Opening to reduce weight en 


¥ -69"- 


Fig. 4. A 4-ft., 700-Ib. section of aera- 
tion tank form is carried af one time 
by this mobile hand hoist. 
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spreader device, followed by c| 

in the exterior form. The kink | 

is to use a rod threaded at both ©», 
in the assembled tying device, an! 
slip individual 4x8 panels over them, 
Studs are then erected followed }y 
the circular channel wales, «|x 
slipped over the rods, and the assem. 
bly then drawn up with a threaded 
device on the rod. Location of radial 
lines is made from a rigidly built 
center tower designed to carry the 
concreting equipment later. 


Circular mounted concrete chute 


Concrete is purchased delivered at 
the site by truck mixers. For low- 
level pours and some isolated sections, 
trucks deliver into or near the forms 
but generally the concrete is brought 
to a central pump and distributed by 
pipeline to the locations required. 
Distribution to the aeration tanks is 
made from a pump-filled hopper into 
buggies which take the concrete to 
the forms. Note in Fig. 2 that a very 
small passageway is left for concrete 
and that puddling or vibrating is 
unusually difficult. This is believed to 
be the first major job in this area 
where the complete tank wall with 
cover over the top opening is placed 
in one operation. 

For concreting the walls of the cir- 
cular tanks the pump line is carried 
to the center of the tank at an eleva- 
tion well above the pour and there 
discharges into a hopper on_ the 
swivel-mounted chute shown in Fig. 
6. The swivel end of the chute is 
mounted on a rigid center tower and, 


Fig. 5. Interior form for 42-in.-diameter 
influent conduit. Top section drops out 
to permit easy stripping. 
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Fig. 6. Concrete pipeline supported by gin pole carries concrete to center swiveled 


chute whose outer end is mounted on a rubber-tired carriage. 


Inside wall of 


forms Is erected first, then steel set and panels of outside forms slid into place 
over the form ties. Lag-threaded ties speed the assembly, 


for the 120-ft.-diameter tanks, con- 
sists of a 48-in. trussed section of 
standard 14-in. chute and a straight 
16-ft. piece. An A-frame supports 
the outer end at about the junction 
point of the chute sections, cables 
holding the discharge end just above 
the forms. The A-frame is carried 
on a pneumatic-tired four-wheeled 
carriage operating in a circle on the 


bottom of the tank. The walls are 
filled at about 2 ft. per hr., a layer 
around the entire periphery being 
placed in less than 1 hr. cycles to 
assure concrete without joints. The 
carriage is operated by hand, the 
“pusher” crew also tapping the forms 
to help consolidate the relatively dry 
concrete. Forms and placing methods 
for the digestion tanks are similar. 


Fig. 7, Forms and concrete outline for circular tank walls at Jamaica plant. 
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The Geo. F. Driscoll Co., Brooklyn, 
N. Y., hold the contract for the tanks 
and equipment for the sewage plant, 
and are doing the excavation and 
draining of the area under direction 
of L. R. Miller. All concrete work is 
sublet to Moccia Construction Corp., 
Brooklyn. P. L. Moccia is in direct 
charge of the work and developed the 
forming and concreting schemes de- 
scribed. J. R. Torkildsen is superin- 
tendent. 

Construction of the plant is under 
the jurisdiction of the Department 
of Public Works, City of New York, 
of which Irving V. A. Huie is com- 
missioner, with R. H. Gould, acting 
deputy, and J. Frank Johnson chief 
engineer in charge of sewage dis- 
posal. For the Bureau of Sewage 
Disposal Wellington Donaldson is 
director, H. C. Gaffney director of 
construction, Henry Liebman design- 
ing engineer, W. A. O'Leary project 
engineer and W. Underhill in charge 


in the field. 


Water Service Rates 


During the last few years there has 
been a renewed tendency by both 
private and public water users to re- 
quest special concessions on charges. 
According to Dale L. Maffitt, general 
manager, Des Moines, Iowa, water 
department, who addressed the 
American Water Works Association 
in Kansas City recently, granting of 
special rates and free water privileges 
must be made with caution for the 
following reasons: 

Present large excess plant capaci- 
ties or reserve supplies may be 
needed tomorrow. 

Special rates once made are hard 
to rescind. 

Revenue from water users should 
support the water department but 
public uses of water should be paid 
for by the taxpayers. 

There is no such thing as free water 
in the sense that a plant once estab- 
lished can increase its output at only 
nominal expense. 

All free water should be metered. 

Expediency does not justify dis- 
crimination. 

The general public should be made 
to realize that the operation of a 
water plant is a definite and distinct 
business in that it is called upon to 
furnish an adequate supply of water 
both for domestic and public con- 
sumption whenever the water is 
needed. 
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Columbia River Bridge Raised 45 Ft. 





Contents in Brief—A through cantilever highway bridge, "The Bridge of 
the Gods,” across the Columbia River just above Bonneville Dam is being 


raised 45 ft. to provide clearance required in the new plans for navigation. 
The suspended section of the main span was dismembered and removed in 
reverse erection order. Then the cantilever sections were raised on jacks as 
the supporting piers were progressively built up to required height. The 
cantilever arms were also inclined slightly over their original position, thus 
reducing the required jacking lift somewhat. 


CONSTRUCTION of Bonneville Dam, 40 
miles from Portland, Ore., and sub- 
sequent channel improvements in the 
Columbia River, made it necessary, 
in order that full navigation benefits 
be attained, to raise the level of “The 
Bridge of the Gods,” a highway toll 
bridge of through cantilever type 
across the Columbia at Cascade locks, 
4 miles above the dam. Most of the 
45-ft. lift was made by jacking up 
the two cantilever arms and following 
them up with increased pier heights. 
However, approaches are simplified 
and total lift reduced by inclining 
the two cantilever arms slightly. The 
suspended section has been disman- 
tled and removed; later it will be 
reassembled at the new grade which 
will give the required mid-channel 
clearance of 135 ft. above normal 
pool level. 

The bridge was constructed in 1926 
by the Wauna Toll Bridge Co., of 
Walla Walla, Wash., its present own- 
ers. It was designed for two 15-ton 
trucks, passing in the same direction 
with 30 per cent impact on hangers 
and floor system, plus a uniform live 


load of 1,200 lb. per lin. ft. on the 


cantilever arms, 1,600 lb. on the sus- 
pended section, and 2,200 lb. on the 
approach spans. 

The total main bridge length of 
1,127 ft. is made up of two side or 
anchor spans 211 ft. long and a cen- 


_ ter span of 705 ft. This center span 


includes two 235-ft. cantilever arms 
and a 235-ft. suspended section. Be- 
fore Bonneville Dam was completed 
to final height, the piers of this bridge 
were brought up to a level 6 ft. above 
normal pool level, thus avoiding any 
subaqueous work in the bridge rais- 
ing operations. 


Lifting operation 


In July, 1939, Congress voted 
funds for raising the structure as a 
part of the Bonneville Dam project. 
The lifting operation, now being 
done under specifications , prepared 
by the Wauna Toll Bridge .Co. and 
approved by the Army Engineers, 
divides itself into three steps. The 
first, comprising enlargement of the 
piers and bringing them above the 
new waterline, required about 5,000 
cu. yd. of concrete. This work was 
finished by the end of 1938 at a cost 
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Fig. 1. Pressures in the 500-ton jacks were watched carefully as lifting progressed. 
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of about $175,000. The second p 
included building new approa  «s, 
enlarging old concrete piers and _y. 
structing new abutments. This « ,; 
begun in the latter part of 1939 ..4 
was completed before the end of :\e 
year, after which the job was <hut 
down until spring. Neither the {irs 
nor the second steps required clo-ure 
of the bridge. 

The third step, begun early in | 10, 
comprises the actual raising of the 
structure and connecting it to new 
approaches on north and south sides 
of the river laid out to suit the new 
high waterline and inclined canti- 
lever arms. 

The possibility of raising the bridge 
bodily, without inclining the canti- 
levers and without taking down the 
suspended section, was considered. 
This plan would have increased the 
load on the jacks by a very consid- 
erable amount and extensive rein- 
forcing would have been required in 
the main tower posts as well as in 
other parts of the trusses. Also, econ- 
omies resultant from changing to in- 
clined cantilever spans were a con- 
sideration. 

With the suspended section out of 
the way, the plan of operation was 
to jack up opposite cantilever arms 
alternately in 7-ft. lifts. After each 
lift a 7-ft. pour of concrete was added 
to the pier height and, while the con- 
crete was setting, the crew worked on 
the other pier. 

The jacking operation was done 
with four 500-ton hydraulic jacks on 
each main pier and two of 200-ton 
capacity on each anchor pier. The 
anchor arms were loaded with the 
steel from the suspended span and 
with sufficient additional weight to 
give a downward reaction of 200 tons 
at each anchor pier. This arrange- 
ment assured positive control of the 
span during jacking operations. 

Putting a 2 per cent grade on the 
cantilever arms affords a two-fold 
advantage: (1) less total lift and (2) 
access on an easier grade from the 
Columbia River highway. This in- 
clining of the cantilever arms length- 
ens the suspended span slightly, ne- 
cessitating new gusset connections al 
the junction points. These .changes 
are being made while the suspended 
span is down. Another change is new 
shoes for the cantilever arms. How- 
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ever, in general the changes are mi- 
nor, and analysis shows that the in- 
clination will not materially affect 
stress distribution in the bridge mem- 
bers. Approaches to the new position 
of the anchor arms require a 3 per 
cent grade on the Oregon side and 
44 per cent on the Washington side. 
Both approaches were practically level 
before the raise. 

The grade and increased height on 
the Washington side made it advisable 
to use a new and heavier approach 
truss. This is shown in process of 
erection in Fig. 3, using the original 
approach truss for erection purposes. 

The work is being done under the 
general supervision of the U. S. En- 
gineer Department, Col. John C. H. 
Lee, division engineer, Maj. R. H. 
Elliott, district engineer. Plans and 
specifications were prepared under 
the direction of Chas. G. Huber, en- 
gineer for the Wauna Toll Bridge 
Co. The contract amounting to 
$438,543 for completing the altera- 
tions is held by the Tavares Con- 
struction Co., of Los Angeles, Cali- 
fornia. 


“4 ae 


Fig. 3. If was necessary to close the bridge to traffic because the suspended 
section of the main span had to be removed temporarily. The contract called 
for the bridge to be reopened for service within 120 days after being closed. 
With the suspended section removed cantilevers were raised and inclined. 
Former deck level is indicated by old approach truss at left. 


Fig. 2. Two jacks under each end of a temporary lifting beam raised the bridge in 7-ft. lifts. The grillages under the 
shocs wore concrete! in but those under the jacks were removed prior to each pour. 
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Contents in Brief—Installation of diesel power unit totaling 2,720 hp was 
the first step taken by the J. F. Shea Co. in the construction of the Baltimore 


Building Baltimore's Big Tunnel 


John J. Hunt and Bernard L. Werner 


Construction Engineer and Assistant Construction Engineer 


Bureau of Water Supply, Baltimore, Md. 





water tunnel. What followed in the way of drilling, mucking and lining the 
7-mile conduit forms the substance of this article on procedufe in tunnel build- 
ing. Design and hydraulic features of the project were published in ENR, 


Sept. 12, 1940, p. 346. 


NOT THE LEAST of the many interest- 
ing constructien features involved in 
building Baltimore’s new pressure 


water tunnel was the installation of 


40-ft. sections of steel lining each of 
which weighed 16 tons. The 7-mile 
conduit with a finished bore of 12 ft. 
was blasted out of rock, and for two- 
thirds of its length is concrete-lined. 
The remaining 12,000 ft. is lined with 
continuous welded steel plate. 

When work was started on the proj- 
ect in April, 1937, it was decided to 
carry on tunneling operations from 
four bases (Fig. 1). One was a portal 
at the north end near Loch Raven 
Dam. The others were a 165-ft.-deep 
shaft at the Montebello filtration 
plant at the south end, and tw» inter- 
mediate shafts. The latter (Louise and 
Miller shafts) were 220 and 210 ft. 
deep, respectively. The distances be- 
tween bases was about two miles. 
There was a total drop of 110 ft. be- 
tween the ends of the tunnel. 

To provide power for the operation 
of machinery and tools the contractor 
negotiated with the local power com- 
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Fig. 1. Line of the old and new tunnel routes and location of construction shafts. 


pany. However, due to the inability 
to agree on rates satisfactory to the 
contractor, he decided to generate his 
own power using diesel equipment. 

From the portal the contractor 
worked south; from the Louise and 
Miller shafts work progressed in both 
directions, and from the terminal 
shaft at Montebello the work moved 
northward only, thus making six 
separate headings in operation at the 
same time. At the two intermediate 
shafts, the drilling and blasting was 
done in one heading while muck was 
being removed at the opposite head- 
ing. The time required to complete a 
cycle of operations averaged 3 hr. of 
drilling, 14 hr. of blasting (which in- 
cluded loading and waiting for the 
tunnel to clear of smoke) and 34 hr. 
for mucking. 


Diesels supply power 


Air compressors, blowers and gen- 
erators driven by 15 diesel engines 
were installed by the contractor at the 
portal and the three shafts. The blow- 


ers pumping fresh air into the tunnel 
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were each of 5,000-cfm capacity. The 
250 volts d.c. electric curren: for 
lighting and operating equipment was 
generated by means of nine 125-kw 
generators, directly driven by diesel 
engines. Fourteen of the diese! en. 
gines were 180-hp units and the re. 
maining unit was 200-hp (Fig. 2), 

Air requirements were supplied by 
stationary compressors, belt-driven 
by the diesels. At the Louise shaft 
two compressors were used with a 
total capacity of 2,200 cfm, as well 
as a 360-cfm unit connected up as an 
emergency standby. A similar com- 
pressor hookup involving two units 
of 950-cfm capacity each and a 360- 
cfm standby took care of air require- 
ments at the Miller shaft. For the 
single heading at the Montebello 
shaft and at the portal, each of the 
surface plants are equipped with a 
1,150-cfm compressor, and a 360-cfm 
standby unit. 

A steel headframe and an elevator 
cage operated by a single-drum mine 
hoist powered by an electric motor 
was erected at each shaft. On the sur- 
face at the Louise shaft were the ma- 
chine shop and drill forging shop for 
the entire job. The sharpening equip- 
ment included three oil-fired heating 
furnaces with pyrometric controls; 
three drill forging machines, air-pow- 
ered; and two oil-fired heat treating 
furnaces, equipped with automatic 
pyrometric controls. 













































Handling the drill steel 


Drill steel from the six headings 
was delivered on flat cars by truck to 
the forging shop. The cars were run 
off the trucks onto the tracks of an 
inclined loading ramp. Here the steel 
was transferred to hand trucks and 
taken into the shop. After being 
sharpened, the steel was placed ac- 
cording to length on the proper hand 
trucks and from here manually loaded 
on the railway cars; each car was 
stocked with enough steel for a com- 
plete round of drilling with the !ong- 
est steel placed on the bottom of the 
car and the shortest on top. 
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Fig. 2. Diesel-driven generator and compressor plant at the portal is typical 


of that used at the three shafts. 


About 4,000 drill steels were the 
maximum number sharpened in 24 
hours. The loaded railway cars were 
pulled from the-platform into motor 
trucks with power winches. The steel 
was not touched again until it was 
lifted off the cars by the driller’s help- 
ers in the heading. Starting drills 
were 2 ft. long and the longest steel 
used was 13 ft. 


Drilling procedure 


In driving the tunnel, a full face 
was pulled in all headings. The drill- 
ing procedure depended upon the 
shift foreman’s preference as to where 
the holes were to be placed and how 
many were to be used, this varying 
according to the character of the rock. 
An ordinary round consisted of holes 
1] and 9 ft. in length. Cut holes were 
usually drilled with 11-ft. steel, and 
relief, line holes and lifters with 9-ft. 
steel. Where shifters used only V-cut 
holes, the drilling was done with 
11-ft. steel and the number of holes 
from 5 to 7, although on some shifts 
2 to 5 holes additional were drilled. 
In cases where “soft” ground was en- 
countered, the rounds at these points 
were reduced to 7 ft. and sometimes 
to 5 ft. The number of relief holes 
varied from 14 to 21 and the number 
of line holes and lifters from 14 to 23. 

The average number of holes 
drilled in the various headings ranged 
from 44 to 48 per round. Each 
round required the drilling of more 
than 450 lin. ft. of holes. Drilling 
time for a full round was from 23 to 
34 hr., depending upon the hardness 
of the rock and the working condi- 


15 such diesels are in use on the project. 


tions at the face. The average drilling 
speed was 0.45 to 0.60 lin. ft. per 
min. for each of the drills, excluding 
the time for setting up. The automatic 
drills, mounted on a jumbo drill car- 
riage, were powered by air. Each 
carriage held 5 drills. 

Typical loading for a 9-ft, round 
was 320 to 340 lb. of 60 per cent 
gelatin dynamite. Rubber blasting 
plugs were used for stemming and 
the holes were fired with 10 delays. 
Such a round usually pulled 8 ft., the 
breakage averaging about 7 cu.yd. of 
rock per foot, thus requiring about 
6 lb. of explosive per cubic yard dis- 
lodged. 


Mine cars for muck 


Broken rock was loaded by electric- 
powered mucking machines into steel 
mine cars which were hauled out of 
the tunnel by combination electric 
trolley and storage battery locomo- 
tives. The hauling track was 45-lb. 
rail set on a 36-in. gauge. 

Each 8-hr. shift was scheduled to 
complete a full cycle of operations 
(mucking, drilling and blasting) but 
delays cut down this average to about 
24 shots per day in each heading. 
The rock excavated was very hard and 
little timbering was necessary. .In the 
length of 7 miles, only 140 ft. at the 
portal entrance and a total of 700 
ft. at eight other widely separated 
places, required supports. The rock 
spoil was hauled to private property 
which the contractor rented, the haul 
averaging about 4 mile. 

Upon completion of the excavation, 
the 18-in. 12-gauge spiral steel pipe 
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used for ventilation was taken down 
and the entire tunnel marked for tight 
spots. This was done by using a tem- 
plate having flexible steel rods ex- 
tending to the minimum rock line. 
Wherever these rods bent from their 
original position as the template 
moved through the tunnel, thus indi- 
cating tight spots, the rock was 
painted for the contractor to drill and 
blast. 

Before concreting began the bot- 
tom was cleaned by using a tunnel 
drag scraper (Fig. 3) augmented by 
hand cleaning where necessary and 
finally blown with air and water. 
This scraper consisted of a boom 
about 40 ft. long attached to a muck- 
ing machine, running on tracks at the 
forward end, and trailing on wide- 
gauge rubber-tired wheels at the rear. 
In operation the tracks and ties be- 
neath the boom were first taken up. 
The drag scraper was then passed 
back and forth beneath the boom, 
scraping the muck toward the muck- 
ing machine where it was picked up 
by a conveyor belt and loaded into 
cars. The dragline was arranged with 
guide braces extending outward and 
downward from the boom so as to 
have the drag cover as much of the 
tunnel bottom as possible. It was then 
necessary to relay the tracks for con- 
creting. 


How the concrete lining was done 


About 22,000 ft. of the tunnel con- 
struction is of mass concrete of a 1: 6 
mix, lightly reinforced with 4-in. steel 
bars against temperature stresses. In 
this section three different operations 
were used to complete the finished 
lining. First, curbs were poured along 
each side for the purpose of support- 
ing the sills that fixed the elevation 
of the invert and provided means for 
supporting the screed which formed 
the finished invert. The curbs were 
set on line and grade and their posi- 
tion fixed the final alignment and 
grade of the completed lining struc- 
ture. Concrete for the curbs was de- 
livered by transit-mixed trucks and 
transported by side dump cars to the 
forms. 

The second step was the pouring of 
the invert. The material for the con- 
crete was delivered in the tunnel in 
dry batches to a combined 1}4-cu.yd. 
mixer and concrete pump which was 
located on tracks about 150 ft. ahead 
of the screed. In the space between 
the screed and the concrete pump the 
tracks were removed, the bottom 
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blown with air and water an 
reinforcement placed in positior 
discharge pipe from the pum, 
carried back to the screed, and 
crete was pumped in the req 
amount and consistency. The s 
was very heavy on its front end 
was moved on rails by means | 

air tugger, in either direction a 
quired. The invert screed form 
section of the finished lining 78 

in extent. The final finish of the i; 
was done by hand, the finishers \ 
ing on a light traveler from wii 
they could reach all portions of the 
invert without stepping on the green 
concrete. 


Forming the tunnel arch 


The final operation was that of 
forming the tunnel arch. This was 
accomplished by using a specially 
designed steel form, consisting of 20 
sections, each 8 ft. long (Fig. 3). 
Each section was hinged at four 
points. Access doors, with means for 
ready closure, were provided in each 
section. Five sections of arch form 
were moved at one time by a form 
carrier under its own power. This 
carrier was fitted with hydraulic 
jacks for pulling in the sides of the 
forms and raising or lowering two 
30-ft. I-beams, which supported the 
forms while moving. 

All concrete for the arch was 
pumped in back of the forms on a 
1:3 slope, the discharge pipe being 
buried under the concrete anywhere 
from 10 to 15 ft. and slowly with- 
drawn as the form filled (Fig. 4). 
Where the opening between the rock 
and form permitted, a man was 
placed on either side to work the 
concrete against the form; pneumatic 
hammers were used to vibrate the 
forms. An average pour was about 
315 cu.yd. in 16 hr. This filled 158 
ft. of forms, there being a 2-ft. over- 
lap on each pour. Under a normal 
working schedule five pours of arch 
section were made each week. 

To insure the filling of all voids, 
the contractor was required to grout 
behind the lining. After the concrete 
had set for 30 days, grout holes were 
drilled every 10 ft. along the center- 
line of the tunnel and into these was 
pumped a 1:2 cement grout under 
100-lb. pressure. To seal weeper 

, pipes from pans put in while con- 
——<o - ra “4722 secreting, the contractor grouted these 
Fig. 3. Construction equipment: (top) dragline scraper used to clean bottom prior P'P€S with neat cement under 235-lb. 
te concreting curbs; (center) screed used for forming invert; and (bottom) a pressure. ; 
40-ft. section of collapsible steel form supported on transport carrier. The steel-lined section of the tun- 
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nel extended from the Montebello 
shaft to the Louise shaft, a distance 
of a little over two miles, and also 
included a 400-ft. section at the 
portal end of the tunnel. In con- 
creting these last two sections, no re- 
inforcing steel was used, nor was a 
segment of a circle used for an invert. 
Instead the invert was poured flat 
with an 18-in. gutter 6 in. deep in 
the center as a waterway so that the 
drainage would not interfere with the 
electric welding of the circumferen- 
tial joints of the steel pipe. The con- 
crete for the invert and arch in the 
steel-lined section, was a 1:7 mix 
placed by the same methods as previ- 
ously described. 


Placing the steel lining 


The concrete arch was poured so 
that there was an annular clearance 
of 24 in. between it and the outside 
of the steel pipe. This small clearance, 
together with the fact that each steel 
pipe was 40 ft. long and weighed 16 
tons, presented a rather difficult job 
of placing the pipe, which was done 
by the Bethlehem Steel Co. under a 
subcontract. How this was accom- 
plished is shown diagramatically in 
Fig. 5. A stiffener ring and truck 
assembly was first placed in each end 
of the pipe. The pipe was then picked 
up by a bridle sling and lowered 
vertically down the Montebello shaft, 
all of the weight being taken by the 
main hitch until the pipe was near 
the bottom of the shaft. At this point 
a strain was taken on a whip line fast- 
ened to the pipe near the bottom end, 
the effect of which was to change the 
pipe from a vertical to a horizontal 
position, as shown. 

The truck wheels projected through 
slots cut in the bottom of each pipe 
within the stiffener rings and the 
landing of the pipe on its wheels on 
the track was done very quickly once 
the pipe was in a horizontal position 
at the bottom of the shaft. The man- 
ner in which the trucks were sus- 
pended within the stiffener rings per- 
mitted the trucks to adapt themselves 
to minor irregularities in the track. 
The front end of each pipe section 
was provided with a backing-up strip 
on the upper edge and a similar strip 
was fixed on the lower end of the pipe 
previously placed; by this arrange- 
ment the alignment of the pipe was 
readily accomplished, the hydraulic 
jack screws that were part of the 
truck construction being used for this 
purpose, 


Fig. 4. Concrete pumping plant and forms set up for 


Fig. 5. How the 40-ft. steel liner sections were lowered into the tunnel and trans- 


ported into place. 


In order to minimize the swaying 
of the pipe and to prevent it from 
binding against the concrete, guide 
wheels which ran against the concrete 
arch were fixed to the front end dur- 
ing the transporting of the pipe, and 
removed just before the pipe. was 
brought in contact with the one previ- 
ously placed. Prior to placing a 
length of pipe, the track bolts for 
about 40 ft. were removed; the front 
end of the pipe was then set to the 
pipe previously placed and supported 
in position on the rear end. The rails 
projecting beyond the newly placed 
pipe were burnt off and withdrawn 
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from under the pipe, leaving the 
space beneath it free for the move- 
ment of the grout, which was pumped 
into the annular space outside the 
pipe. The track was later relaid inside 
the steel pipe for use in transporting 
the Gunite materials. 


Lining bulged by groundwater pressure 


After the welding of the circum- 
ferential joints of six or seven pipes 
was completed, a bulkhead of cement 
blocks was constructed around the 
pipe. A 1:2 cement grout was then 
pumped through 2-in. holes located 
in the top and sides of the pipe. 
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In the steel-lined section of the 
tunnel considerable trouble was ex- 
perienced by bulges occurring in the 
steel pipe after the grouting was com- 
pleted. These occurred as a result of 
groundwater pressure building up to 
a point sufficient to collapse the steel 
pipe inwardly. These bulges occurred 
at 10 different places in a 3,000-ft. 
section of the tunnel. The length of 
the bulges averaged about 36 ft. and 
the deflection averaged 15 in. In these 
cases it was first necessary to cut 
access holes through the pipe so as 
to remove the grout, jack the pipe 
back into position, secure it with 
anchor bolts, and then weld plates 
over the openings and regrout. 


Bulging solved by check valves 


Considerable attention was given 
to means of overcoming these diff- 
culties, and as a result it was decided 
to meet the condition by the installa- 
tion of l-in. bronze check valves, 
located where necessary in_ the 
affected areas. These valves will per- 
mit the infiltration of groundwater 
when the tunnel is unwatered and the 
checks will prevent any outward flow 
of water when the tunnel is under 
pressure. 

The steel pipe section of the tunnel 
is protected against corrosion by a 
1}-in. Gunite lining, shot on a wire 
mesh _ reinforcement. This mesh, 
spaced on 3-in. centers and composed 
of No. 10 gage wire is held in place 
by #-in. reinforcement bars, placed 
on 3-ft. centers and tack-welded cir- 
cumferentially around the interior of 
the pipe. The lining was applied in 2 
coats, the first layer being shot 
through the reinforcement and built 
up to but not beyond the mesh, and 
the second layer brought to the thick- 
ness required. After the lining was 
screeded the screed rings, which were 
6 ft. center to center, were removed, 
and a flash coat applied. The final 
finish of the lining was accomplished 
by wet-brushing the surface in a hori- 
zontal direction. 

Lining materials were mixed by 
means of a continuous mixer, supply- 
ing two cement guns. Two nozzlemen 
worked from the guns simultaneously 
about 200 ft. apart. An average of 
600 ft. of finished Gunite was applied 
weekly. 


Pipe in open cut 


Connecting the tunnel proper from 
the portal to the old tunnel is a 10-ft.- 
diameter steel pipe about 1,900 ft. in 


60 (Vol. p. 470) 


length. This pipe was installed in 
open cut and is protected with a con- 
crete casing on the outside and a 
bitumastic enamel on the interior. 

Prior to coating the interior of the 
pipe with the bitumastic enamel, the 
piped had to be freed of all scale, 
which was accomplished by shot blast- 
ing. This was followed immediately 
by the cold application of a primer 
coat of a bituminous solution and the 
pipe was then ready to receive the 
final hot application of enamel. 

In order to deliver the water to 
Baltimore’s two filtration plants, as 
well as to unwater the tunnel, special 
construction was necessary at the 
Montebello shaft. This work included 
the building of a vertical 12-ft. steel 
pipe, encased in concrete and gun- 
ited inside, a control vault 73x42 ft., 


and two valve vaults hous; 60-in 
valves, together with a 240.{; Dass 
tunnel and shaft house. This | 4; t. 
almost completed but becaus. of th. 
many details involved, it is 
pected to be entirely finishe 
the end of the present year. }. \eyer 
it is expected that the tunne! jl] je 
in use by Dec. 1, 1940. 


eX. 
iefore 


Direction 


The Baltimore tunnel con: 
is under the direction of the 


! tion 


Dureay 


of Water Supply of the Department 
of Public Works. George Cobb js 
chief engineer and Leon Small js 


water engineer. C. J. Kavanagh jg 
superintendent in charge of construc. 
tion for the J. F. Shea Co., Inc.. of 
Los Angeles, Calif., general contrac. 
tors on the job. 


Absorptive Form Lining Specified 
For Wyoming Underpasses 


ABSORPTIVE FORM LINING has been 
specified for the first time by the 
Wyoming state highway department 
for grade crossing elimination under- 
passes at Rock Springs and Casper, 
for which contracts have just been 
let. The form lining is called for on 
all exposed concrete surfaces, and 
can be used only once. 

Detailed specifications covering the 
type of lining to be used were writ- 
ten after a series of tests had been 
completed for the highway depart- 
ment by the U. S. Bureau of Reclama- 
tion at the Denver laboratory. High- 
way officials were enthusiastic over 
the results of the tests, and if results 
obtained in the field equal those in 
the laboratory, the absorptive forms 
for exposed surfaces will probably be 
specified on all future structures. 

In general, the Wyoming specifi- 
cations follow those issued by the 
Bureau of Reclamation for Friant 
Dam. The form lining must be 
capable, through its absorptive ca- 
pacity, of eliminating voids to the 
extent that not more than 2 per cent 
of the surface area shall contain any 
defects. The test for this qualification 
is to pour concrete against a 3 x 5-ft. 
area of the form. The resulting con- 
crete surface is marked off in 2-in. 
squares, and any square containing 
one or more surface voids larger 
than 7,-in.-diameter will be consid- 
ered as objectionable area. The sum 
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of all such areas must not be more 
than 2 per cent of the total test area. 

The lining must be capable of 
withstanding, when wet, the load of 
12 ft. of 4-in.-slump concrete without 
deforming, must withstand normal 
handling without damage, and must 
be “reasonably free” of hairy or 
fibrous material that would stick to 
the concrete. Specifications require 
that not more than 5 per cent of the 
form surface may stick to the con- 
crete upon removal, and that which 
does stick must be easily removed 
with a putty knife. Material that dis- 
colors or reacts unfavorably to con- 
crete will not be permitted. 

Tests and resultant required values 
for tensile strength, transverse 
strength, deflection, linear expansion 
and absorptive qualities are also 
specified. Form material must be 
single ply, except that a special sur- 
face coating is permissible, and must 
be furnished in sheets 4 in. thick and 
at least 4x 6 ft. in size. Edges must 
be square. Finally, the forms must 
pass an actual performance test be- 
fore the material will be accepted by 
the highway department. 

Frank Kelso is superintendent of 
the Wyoming state highway depart: 
ment; C. F. Seifried is chief engineer. 
W. H. Fisher, bridge engineer, and 
I. E. Russell, materials engineer. have 
supervised the tests and prepared the 
specifications. 
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Pavement Scaling Successfully Checked 


0. L. Moore 


Director of Tests and Research 
Universal Atlas Cement Co., New York 


Contents in Brief—Study of concrete scaling caused by use of chlorides 
to clear icy roads led to the discovery that minute amounts of grease in 
the cement account for the superior resistance of some concretes. Further 
laboratory work indicated that scaling could be prevented by grinding a 
rosin product into the cement. A test road subjected to intensified calcium 
chloride attack during two winters confirmed the finding that portland 
cement containing one-twentieth of one per cent of this material does not 
scale. Fineness of the cement had little effect, and amount of mixing water, 
although important, was not the major factor. 


INCREASING USE OF SALT—either com- 
mon salt or calcium chloride—to re- 
move ice from concrete roads on 
grades, curves and intersections has 
led to many complaints of scaling of 
the concrete surface. Accordingly 
three years ago a study was begun in 
the laboratory of the Universal Atlas 
Cement Co. to find means of prevent- 
ing this scaling. Certain discoveries 
made in this work led to the construc- 
tion of a test road at the company’s 
Hudson (N.Y.) plant, where a num- 
ber of different cements were put 
under intensified full-scale test of 
many cycles of freezing and chloride 
thawing. This road test has estab- 
lished definitely that scaling can be 
prevented by introducing minute 





Fig. 1. 


amounts of a wood rosin product— 
Vinsol Resin—into the cement, and 
that other factors of the concrete 
have at best minor influence. 


Occurrence of scaling 


Ice on roads is a serious traffic 
hazard, and its prompt removal is 
important. Use of salt for this pur- 
pose subjects the pavement not only 
to the action of the salt but also to 
many more repetitions of freezing 
and thawing in winter than it would 
ordinarily have to withstand. The 
surface of concrete pavement so 
treated frequently comes off in scales 
ts to % in. in thickness, leaving the 
coarse aggregate exposed and the 
pavement surface rough. Such scaling 




















may be seen in the view at the left 
in Fig. 2, which shows two test sec- 
tions that have scaled, while the sec- 
tion at the right has not scaled; all 
three sections had had 60 applica- 
tions of ice-salt treatment during two 
winters. 

Sometimes concrete pavements 
located in regions of frequent freez- 
ing and thawing develop scaling even 
though no salt is applied. Two kinds 
of such scaling generally recognized 
are manipulation scale and progres- 
sive scale, 

Manipulation scale is caused by 
overworking the pavement surface in 
finishing, which brings the fines and 
excess water to the surface and pro- 
duces a weak mortar coating. After 
this weak coating has scaled off the 
fresh surface is sound and no further 
deterioration occurs, the pavement 
thereafter giving satisfactory per- 
formance. Outside of its unsightly 
appearance, manipulation scale is not 
considered particularly serious. 

Progressive scale is a continuing 
deterioration after the top mortar 
has come off, the action proceeding 
deeper into the slab until resurfac- 


Test road at Hudson, N. Y. Successive 20-ft. lengths were made of different types of concrete, and one corner of 


each length was diked in winter and subjected to repeated freezing followed by a heavy application of calcium chloride to 
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thaw the ice. Different cements, two sands, and medium and wet consistency, were used. 
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Fig. 2. Chloride-scaled pavement and scale-resistant pavement. Different sections of the Hudson test road are shown. The 
raised rims are dikes built around the test areas to hold water for freezing and to confine the salt solution formed by 
application of calcium chloride to melt the ice. Each of the three areas shown had gone through 60 cycles of freezing and 
thawing during the two winters 1938-1940, 


ing sometimes becomes necessary. 
The primary cause of progressive 
scale is inferior sand, whose particles 
break down under alternate freezing 
and thawing, which in turn breaks 
down the mortar. 

As may be inferred from these 
brief descriptions, salts used for ice 
removal not only cause scaling where 
it would not otherwise occur but also 
aggravate manipulation and progres- 
sive scaling. 


Natural cement biend found resistant 


To investigate the role of cement 
in the salt-scale problem, the New 
York State division of highways in 
1935-36 built 13 experimental sec- 
tions of concrete highway, using port- 
land cements of various computed 
compound compositions as well as 
blends of these various cements with 
two natural cements. Cores drilled 
from these sections and subjected to 
freezing and thawing in a solution of 
calcium chloride exhibited, among 
other things, a decided increase in 
resistance wherever one of the two 
natural cements was blended with 
any of the portland cements; the other 
natural cement, however, was gen- 
erally ineffective. On the experi- 
mental road, resistance to scaling 
under calcium chloride ice removal 
treatment was found to correspond 
to the resistance of the cores as de- 
termined in the laboratory. These 
experiments were reported by Ira 
Paul, of the state highway labora- 
tory, in a paper “Chloride-Salts-Re- 
sistant Concrete in Pavements” (Pro- 
ceedings of the Association of High- 
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way Officials of the North Atlantic 
States, February, 1938). 

The particular natural cement 
found effective in these blends per- 
formed similarly in later investiga- 
tions, discussed below. These later 
studies led to the conclusion that the 
cause of the improved resistance of 
this cement to freezing and thawing 
action is the presence of a small 
amount of fat or grease. 

During the winter of 1937-38 the 
research laboratory of the Universal 
Atlas Cement Co. began a study of 
the scaling problem. Small concrete 
slabs were made of various portland 
cements, the portland-natural blend 
found effective in the New York State 
investigation, and special laboratory 
cements. One of the latter contained 
a small amount of fish-oil stearate 
made from cod oil, which was being 
investigated as a plasticizer. 


Fish oil stearate shows promise 


These slabs were stored outdoors 
and their top surfaces subjected to 
natural freezing of water retained by 
dikes, followed by thawing with cal- 
cium chloride. After a few repetitions 
of this treatment, all slabs began to 
scale except those of the portland- 
natural blend and the fish-oil stearate 
cement, which remained sound after 
many repetitions of freezing and 
thawing. Eventually the _fish-oil 
stearate slab proved to be much more 
resistant than the portland-natural 
slab. 

Since the freshly mixed concrete 
of the two slabs of greatest resistance 
contained more entrained air than the 


other slabs, it was assumed that en- 
trained air had something to do with 
prevention of scaling. A search was 
made for other materials which would 
entrain air, and Vinsol Resin, a wood 
rosin product of uniform quality, was 
selected as the best all-round material. 
Subsequent tests confirmed the in- 
ference. They showed that slabs of 
portland cement containing small 
amounts of either Vinsol Resin, fish- 
oil stearate or cod oil do not scale 
after many repetitions of the ice-salt 
treatment; 2-in. cubes of these mor- 
tars, frozen and thawed in water in- 
stead of salt solution, showed the 
same remarkable resistance. 

The behavior of the fish-oil stearate 
cement prompted the laboratory to 
examine the natural cement as well 
as the portland cements for grease- 
like materials. It was found that the 
natural cement contained about 0.07 
percent of fat or grease (fatty-acid 
materials), extracted by means of 
ether. The portland cements so ex- 
amined contained about 0.008 per- 
cent, undoubtedly oil from mill ma- 
chinery bearings. This test suggested 
that the increase in resistance of the 
portland-natural blend was due to the 
relatively large amount of fat or 
grease in the natural cement. 

To test these laboratory results in 
the field, the Universal Atlas Cement 
Co. in 1938 built an experimental 
concrete road at its Hudson (\. Y.) 
plant, under standard New York 
state highway specifications. The 
work was done by an experienced 
contractor, using the usual highway 
equipment and good limestone aggre 
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Figs, 3. Effect of cement on scaling of concrete surface, Hudson test road. After 
each freezing, the ice was thawed by applying 2 Ib. flake calcium chloride per 
sq. yd. (Upper) Inferior sand, medium consistency. (Center) Good sand, medium 
consistency. (Lower) Inferior or good sand, wet consistency. 


gate. The road, serving as the main 
entrance to the plant, is 540 ft. long 
and 18 ft. wide, with an 8-7-8-in. 
cross-section. It is divided into 20-ft. 
lengths separated by dummy joints, 
each length containing concrete of a 
given type. Duplicate lengths, not 
contiguous, were constructed for each 
type of cement and sand used. A 


general view of a portion of the road 
is shown in Fig. 1. 

Two kinds of sand were used. 
The first half of the road was con- 
structed with a sand having a good 
service record and showing a loss of 
about 4 per cent in the sodium sul- 
phate test for durability, while the 
second half was built with a sand 
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having a poor service record and 
showing a loss of 20 per cent in the 
sodium sulphate test. In addition, 
several slabs were laid of very wet 
consistency, with cement and sand as 
the variables. 

The following cements were used 
in the construction of the pavement, 
the portland cement being from a 
single mill, and the natural cement 
the brand found effective in the New 
York State investigations referred to 
previously : 
Standard portland 
Coarse-ground portland 
Portland plus natural, 

ume on the job 
Portland plus 0.05 per cent fish-oil stearate 

ground in at the cement mill 


Portland plus 0.05 per cent Vinsol Resin 
ground in at the cement mill 


mixed 6:1 by vol- 


The portland cement contained about 
0.008 per cent of a material (prob- 
ably oil) extracted by ether, and the 
natural cement about 0.07 per cent 
of a heavy grease of the nature of 
animal fat. 

Tests on road surface—During the 
winter of 1938-39, tests using calcium 
chloride for ice removal were made 
on a 6-ft.-square section of each slab 
of the road. Dikes were built around 
the sections and water added. When 
freezing occurred, the ice was melted 
with 2 lb. of flake calcium chloride 
per square yard of surface. Thirty 
cycles of freezing and thawing were 
obtained in this way during that 
winter and thirty-one cycles during 
the winter of 1939-40. The percent- 
ages of scale occurring on the surface 
of the various slabs are plotted in 
Fig. 3. 

The slabs constructed of standard 
cement (two finenesses) and inferior 
sand were from 80 to 98 per cent 
scaled after 10 to 15 cycles of the 
treatment. With the good sand, both 
finenesses gave a better performance 
(two top charts, Fig. 3). The port- 


65 Jand-natural blend gave a better per- 


formance than the standard cements, 
especially during the first winter, 
when no scaling occurred with the 
good sand, against 15 to 23 per cent 
scaling with the inferior sand; how- 
ever, scaling of the blend progressed 
rapidly during the second winter, 
reaching rather high percentages espe- 
cially with the inferior sand. 

In the portland containing fish-oil 
stearate or Vinsol Resin, not a trace 
of scaling developed during the first 
winter with either inferior or good 
sand, and only a relatively small 
amount the second winter. It happens 


(Vol. p. 473) 63 





that this small amount of scaling 
during the second winter was some- 
what greater with the good sand than 
with the inferior sand, but as the 
corresponding test on cores showed 
practically equal resistance with the 
two sands, this difference is probably 
nothing more than one of the usual 
variations encountered in testing con- 
crete. 

Tests on cores—In February, 1939, 
the New York State division of high- 
ways cored the pavement and sub- 
jected the cores to freezing and thaw- 
ing in a 10 per cent calcium-chloride 
solution. It also furnished duplicate 
cores to the Portland Cement Asso- 
ciation laboratory for similar tests. 
The results of both laboratories on 
the cores agreed in general with the 
scaling results obtained on the road 


surface, as to the resistance of the 


various concretes. 

The performance of the slabs con- 
taining either Vinsol Resin or fish-oil 
stearate is remarkable, since the use 
of 2 lb. of raw calcium chloride per 
square yard is probably much more 
severe than ordinary practice. 


Further studies in progress 
While the work with Vinsol Resin 


and similar substances was going on 
in the laboratory of the Universal 
Atlas Cement Co., the New York State 
division of highways found that small 
amounts of beef tallow ground into 
cement made the resulting concrete 
very resistive to chloride-salt scaling 
and to freezing-and-thawing action. In 
July, 1938, the state tested this mate- 
rial in a section of concrete highway 
on Long Island, the results showing 
marked resistance. As a result of this 
experimental section and the Uni- 
versal-Atlas experimental road, at 
least ten experimental sections of con- 
crete highway and streets were built 
last year in several states to test the 
value of Vinsol Resin or tallow, or 
both, and at least two more experi- 
mental sections are under contract 
this year. Several of these projects 
are on an extensive scale. 


Characteristics of the concrete 


Both Vinsol Resin and tallow, as 
well as other materials of this nature, 
reduce the unit weight of concrete by 
introducing air, uniformly distrib- 
uted throughout the mass in micro- 
scopic voids. These tiny air globules 
increase workability and prevent 
segregation (of the water, cement, 
sand and coarse aggregate) both of 
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which are very desirable properties 
in concrete. They also reduce the 
strength of the concrete, just as an in- 
crease in mixing water decreases 
strength. The improvement in work- 
ability permits some reduction in 
water-cement ratio, which tends to 
offset the loss in strength where speci- 
fications permit reduction of water 
ratio. 

The volume of air voids increases 
with the quantity of resin or tallow in 
the cement, with the slump of the 
concrete, and with the leanness of 
the mix. The maximum resistance to 
scaling is produced by a definite 
amount of admixture (about 0.03 to 
0.05 per cent for Vinsol Resin), vary- 
ing somewhat with the cement. It is 
fortunate that the maximum scaling 
resistance is produced by these rela- 
tively small amounts, as the reduction 
in strength up to this point is not 
serious. It is important to use only 
the proper amount, to avoid unneces- 
sary reduction in strength without 
gain in scale resistance. Further, 
larger amounts make the concrete 
sticky and difficult to finish with 
modern finishing machines. 

The reduction in compressive 
strength and unit weight of concrete 
which accompanies the increase in re- 
sistance to freezing and thawing may 
appear disturbing at first thought, for 
it has been generally accepted that 
the denser and stronger the concrete 
the greater its durability. For many 
years the compressive strength of con- 
crete has been moved steadily up- 
ward and far beyond that needed to 
carry its load, in the belief that dura- 
bility increases with strength. The 
belief is undoubtedly true up to the 
point where modern requirements for 
making good concrete have been satis- 
fied, but beyond this point the theory 
that strength is an index of durability 
may not be true, and further investi- 
gation appears to be warranted, 


Conclusions 


1. Resistance to salt-scaling of con- 
crete was attained by using cement 
containing certain very small amounts 
of fatty or resinous materials. Fine- 
ness of cement had little effect. Water- 
ratio of the concrete also was not the 
major factor. Laboratory and field 
tests agreed closely in demonstrating 
these facts. 

2. The scale-resisting effect of fatty 
or resinous material ground in with 
the cement is due to its action in en- 
training air during concrete mixing. 
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The entrained air practically 
nates segregation and bleedin, 
concrete. This prevents the 
tion of a layer of weak morta 
surface. The amount of entrai 
and the reduction of weight 
foot of concrete is small, but 
stantial increase in workab))\, 
obtained. 

3. Some reduction of stren.' ac. 
companies the entrainment of air, jn 
the same degree as increase of water 
voids reduces the strength of con. 
crete. Because of the greater work. 
ability of the concrete, however. less 
water may be used for a given work. 
ability, and thus the reduction of 
strength may be counteracted. 

4. Optimum results are obtained 
with a definite amount of the fatty or 
resinous material (0.03 to 0.05 per 
cent for Vinsol Resin with different 
cements). Larger amounts lessen the 
beneficial effect and cause the concrete 
to be sticky and hard to finish with 
pavement finishing machines. 

5. The deleterious effect of inferior 
sand (sand of low resistance to freez. 
ing and thawing or to sodium sul- 
phate test) is reduced when cement 
containing fatty or resinous material 
is used. 

6. The scale resistance of certain 
natural cements heretofore observed 
is due to the fat or grease found in 
these natural cements. Although the 
quantity found in the natural cement 
was relatively large, its total amount 
in a 1:6 blend of natural and port- 
land cement was less than half 
enough to produce maximum scale 
resistance. 

7. Portland cement when ground 
with the optimum amount of scale- 
preventing additions gave results su- 
perior to those obtained with the 
natural-portland blend, which con- 
tained less than the optimum amount 
of such materials. 

8. A wood rosin product that had 
been under study as a grinding aid, 
Vinsol Resin, was found to be the best 
all-around scale-preventing material. 

9. Because of this anti-segregating 
effect, confirmed by the scale resist- 
ance shown by concrete of wet con- 
sistency, it is probable that the scale- 
resisting addition will also be of value 
in preventing manipulation scale. Fur- 
ther, the improved resistance of cores 
made with cement containing the 
scale-preventing addition, particularly 
when inferior sand was used, suggests 
possible merit also in preventing 
progressive scale. 
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Revamping a 50-Year-Old Sewer System 


W. D. P. Warren 


Warren & Van Praag, Inc. 
Consulting Engineers, Decatur, Ill. 


Contents in Brief—Overtaxed sewers in Decatur, Ill., called for modern- 
ization of a system installed more than a half-century ago. This article 
tells of the construction problems which arcse and how they were solved. 
Of special interest is the method used in relining an old sewer with shotcrete. 


SEWERS FOR DECATUR, ILL., entirely 
adequate when built in 1884, had 
become overtaxed and the need for 
remedial measures was imperative. 
The usefulness of the existing system 
was carefully considered in designing 
the new sanitary and stormwater fa- 
cilities, and the new construction 
therefore became a problem of re- 
lieving the old sewers at strategic 
points. 


Size range from 15 to 108 in. 


The entire project, divided into 
twelve sections, consisted of the con- 
struction of 5 miles of new sewers 
and the relining of 2.8 miles of 20- 
year-old sewer pipe. New sewers 
ranged in size from 15 in. (vitrified 
pipe) and 24 in. (concrete) to a cir- 
cular concrete sewer with an inside 
diameter of 108 in. and a concrete 
arch 10 ft. 104 in. by 13 ft. 7} in. 
in section. 

On two contracts involving the use 
of 72-in., 85-in., and 96-in. concrete 


pipe, work was done in the tunnel 
without pressure, while the 108-in. 
circular concrete sewer was built 
under 5-lb. air pressure. 


Arch sewer construction 


Construction of the 108-in. circu- 
lar concrete arch sewer was the larg- 
est single job. It was built from the 
center toward the two ends from a 
single shaft. Though the grade of 
the sewer did not require the use of 
air, pressure of 5 lb. was deemed 
advisable to guard against excessive 
seepage. Most of the material en- 
countered was easily removed with 
air spades and was stiff enough so 
that no roof shoring was required 
until a 10-ft. panel had been exca- 
vated, 

Outer forms, built in 10-ft. sec- 
tions, consisted of 4-in. timbers in 
favorable ground, and steel ribs in 
bad ground. Steel arch rings were 
placed every 5 ft. to support the 
timbers. Steel inner forms were 


ee 


PO teaver 


Fig. 1. Inside form and moving rig on one of the reinforced concrete arch sewers. 
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built in 55-ft. panels, and were held 
in place by wedges and hydraulic 
spreader jacks. 

Concrete was mixed at a central 
plant, and delivered to the point of 
placement in agitator trucks. From 
these it was handled through 8-in. 
shafts spaced about 100 ft. apart. 
Through these shafts, averaging 40 
ft. in depth, it was chuted to mine 
dump cars, thence hauled to the 
heading. Concrete for the arch was 
pumped to place after each 55-ft. 
section had been bulkheaded. The 
ceiling area over each joint was then 
pressure-grouted to fill any pockets 
not reached by the concrete. 

On the construction of the 96-in. 
circular sewer, considerable  diffi- 
culty was encountered. Air was used 
for a time but later was abandoned 
in favor of wellpoints. This job was 
through sand, with the sewer grade 
from 10 to 20 ft. below ground level. 
Steel outer forms were used through- 
out. No great trouble was met until 
the work was half completed, when 
the digging suddenly holed into an 
underground lake which flooded the 
completed portion of the tunnel and 
exceeded 1 mgd. Wellpoint equipment 
was rented to keep the work in the 
dry, and material was hand-exca- 
vated. Concrete was pumped to each 
bulkheaded 50-ft. section. 


Relining old pipe 


Another feature of construction 
concerned the relining of 13,800 ft. 
of 20-year-old concrete pipe, includ- 
ing 7,500 ft. of 60-in., 2,600 ft. of 
54-in., and 3,700 ft. of 48-in. pipe. 
The pipe was repaired by shotcreting 
the walls, the minimum thickness 
being 2 in. The walls of the old 
sewer had an average thickness of 
4 to 6 in. (Fig. 3). 

All loose material was removed 
with hand picks, and the entire sur- 
face was then sandblasted. Before 
concreting began, the surface was 
cleaned first with water and then 
with an air blast. Special care was 
exercised in cleaning exposed steel. 
Reinforcing consisted of road mesh 
fabric constructed of No, 10-gage 
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Fig. 2. Precast concrete sewer line 
which joins the arch section. 


/nterior face of 


2 Lead sleeve 
existing sewer 


Lag screw 
Expansion bolts 
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Invert placed at 
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Invert lining carried 
as high as possible 
in first operation 


Filled with 
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chippings, 
Sand and 
cement /oss 
from nozz/eZ 


Fig. 3. How the old sewer was repaired 
by using a 2-in. thickness of shotcrete. 


/Backfiled with earth, 


pipe 


Pipe drawn 

preliminary 

position on 
ro/lers 


later 
removed 


Area ahead of, pipe Filled with 
concrete topped with mortar 
and automatically screeded 

as pipe /s pulled into final position 
Fig. 4. Method of providing proper sup- 
port for 54-in. concrete pipe placed in 
the tunnel. 
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wires spaced 3 in. on centers both 
ways. Mesh was tied to }-in. de- 
formed reinforcing rods placed paral- 
lel with the axis of the sewer and 
spaced not more than 30 in. apart. 
The rods were supported by }4-in. 
expansion lag bolts set into the exist- 
ing sewer barrel on 6-ft. centers. 
The lining consisted of equal quan- 
tities of No. 1 and No. 2 torpedo sand 
mixed with portland cement in ratio 
of 1:3 and 1:34: Production aver- 
aged about 1,000 sq.ft. per day of 
two 8-hr. shifts, and total cost ran 
slightly over 30c. per square foot. 
Sewage was flumed across the 
areas being relined, flume sections 
averaging about 200 ft. in length. 


Laying pipe in tunnel 
Laying the 54-in. concrete pipe 


_ in the tunnel presented an interesting 


construction problem. Shafts were 
sunk every 80 to 100 ft., and the 
pipe was lowered through these with 
a ratchet crane. Excavated material 
was also handled through these 
shafts. When a_ section between 
headings had been timbered, the pipe 
was drawn to within a few feet of 
final position on rollers. 

When a section was ready for slid- 
ing into final position, two 2x6-in. 
wooden skids were nailed to the bot- 
tom timbers on either side of the 
pipe centerline. These boards were 
wedged to the approximate diameter 
of the pipe, and the space between 
them was filled with concrete topped 
with cement mortar. As the pipe was 
drawn into final position it auto- 
matically screeded its own bed. 
Wedges and skids were later removed. 


Concrete tests 


To be assured that specified 
strengths were being uniformly se- 
cured the city engaged Robert W. 
Hunt Co., Chicago, to test all con- 
crete. Both 2-in. cubes and 6x12-in. 
cylinders were cast as test specimens. 
The cube specimens were obtained 
from both side wall and floor, as 
the actual shotcreting proceeded. 
Seven cylinders showed an average 
compressive strength as follows: 3 
days, 2,485 lb.; 7 days, 3,193 lb.; 
28 days, 3,149 lb. Strengths of cube 
specimens averaged 3,188 lb., 5,250 
lb., and 6,313 Ib. at 3, 7, and 28 
days, respectively. Higher strengths 
in the cubes were probably due to 
the fact that rebound from the gun 
did not get into the cubes, whereas 
it did into the cylinders. 
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Work on the relief sewe: 
participated in by the city 
Decatur Sanitary District, PW’ 
WPA, the total cost, includine 
nicipal participation amountin 
$2,000,000, about equally di 
between the two relief age; 
Additional projects costing $50) 
are planned for 1940. 

Warren & Van Praag, Inc., 
the consulting, supervising and jp. 
specting engineers. Beecher Huvhe, 
is commissioner of streets and jj). 
lic improvements, and Carl Fox js 
city engineer. Contractors on the 
work included File & Collins-Birt 
Bros. Construction Co.; J. M. Dris. 
coll & Co.; and Square Const. Co. of 
Cleveland. 


Aid for Small Sewage 
Works in South Dakota 


Although the sewage from about 
69 per cent of the urban population 
of South Dakota is being disposed 
of in a sanitary and satisfactory man- 
ner (ENR, April 11, 1940, p. 500). 
there still remains much to be de- 
sired in the way of stream pollution 
or nuisance abatement. One reason 
for this, according to a statement }y 
the State Board of Health in its bul- 
letin, The Clarifier, is that many of 
the treatment plants are not oper- 
ated as efficiently as they should be. 
since the average municipality hav- 
ing such treatment is too small to 
support a full-time operator. This 
means that the operation is just an- 
other duty assigned to “the water 
superintendent, city constable or 
night watchman.” The mere existence 
of sewage treatment facilities does 
not insure adequate treatment. Intelli- 
gent operation is necessary, and it is 
false economy for a city to spend 
money for a treatment plant and then 
neglect its operation. “If the cost of 
construction is warranted, so is the 
cost of operation,” says the report. 

To remedy this difficulty, the en- 
gineering division of the Board of 
Health has inaugurated a program 
under which more actual assistance 
in the field will be available to the 
municipalities. The services of one 
man from the engineering division 
will be devoted almost entirely to 
this work, the service consisting of 
personal instruction on operating 
problems and technique, together 
with the necessary tests to determine 
the quantity of sewage, its strength 
and the extent of treatment. 
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Notes on the Waterworks Meeting 


Technical sessions at the annual meeting of the New England Water Works 
Association in New York City on Sept. 24-27 included a number of papers of 
broad interest and usefulness. Of particular appeal at this time were the 
papers dealing with sabotage and water service. Extracts from these and 
other discussions are grouped in the following to give the readers of 
Engineering News-Record a concise report of the meeting. 


WATER AND WAR 


4 HEAVY RESPONSIBILITY rests upon 
the water supply official of a com- 
munity in wartime. Without neglect- 
ing any of his customary important 
duties, he must give his close atten- 
tion to the following: 

He must be on the alert. The oper- 
ation of many water systems will fol- 
low the even tenor of their way 
through a war emergency, but the 
responsible official must not bank on 
this. Risk of damage from sabotage 
may be ever present, and an interrup- 
tion of supply might have tragic re- 
sults in paralyzing industrial pro- 
duction. 

He must give special study to the 
points in the system vulnerable to 
damage either by sabotage, by shell 
fire, by bombs, or by any phase of 
military operation, and should have 
a procedure studiously planned for 
making good such damage with the 
least possible delay. He must have 
his organization instructed, and if 
possible, drilled in this procedure, 
and should carry in stock any mate- 
rials, equipment or parts quickly 
obtainable and vital to the quick 
repair of the damage. 

He must make every effort to antici- 
pate the needs for water for indus- 
trial purposes arising out of sud- 
denly developed war industries, and 
must do everything possible to assure 
that the required supply be available 
when needed, quickly enough to pre- 
vent shortages. 

He must carry through an inquiry 
designed to insure prompt and defi- 
nite knowledge as to where vital ma- 
terial or parts may be obtained, and 
also where experienced repair serv- 
ices may be obtained, and how quick- 
ly, in the event of an emergency need. 

The editorial staff of Engineering 
News-Record has for some time past 

n discussing this matter with 


waterworks engineers and superin- 
tendents. An article in that journal, in 
the issue of July 18, 1940, p. 86, 
enlarges in considerable detail upon 
the foregoing, and can be read with 
advantage. (Editor’s Note: Reprint 
of the article may be had by address- 
ing this journal.) 

The New England Water Works 
Association has a committee on water- 
works emergencies, which has recent- 
ly rendered its first report. While the 
emergency of war was not foremost 
when this report was compiled, there 
is nevertheless much therein that is 
pertinent to the safeguarding of sup- 
plies exposed to the menace of war 
damage.—F. F. LoncLey, vice-presi- 
dent Lock Joint Pipe Co., Ampere, 
N. J. 


Discussion: Col. Longley as a grad- 
uate of the U. S. Military Academy 
later resigned from the Army and 
for years associated with one of the 
most distinguished consulting water 
engineering firms of the country was 
especially well-qualified to under- 
take the responsibility of chief of the 
water service in the American Expe- 
ditionary Forces during the last 
World War. His skill and tact in ad- 
justing the very delicate relations be- 
tween the sanitary engineer and the 
medical man during this period consti- 
tuted an outstanding contribution.— 
ArtHuR H. Pratt, consulting engi- 
neer, Newark, N. J. 


For some years the engineers of the 
Sanitary Corps have been engaged in 
developing methods for the detection, 
neutralization and removal of war- 
fare gases from water. If water sup- 
ply should become contaminated with 
certain of the so-called poison gases, 
as mustard, a problem of a serious 
and important nature would be cre- 
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ated. In cooperation with the Chem- 
ical Warfare Service, much experi- 
mental work has been done, including 
the development of tests and methods 
of removal for various types of gases. 
The procedures developed for treat- 
ment are essentially in line with stand- 
ard water purification practices and 
in case of threat or emergency would 
be made available to all water supply 
plants. Except in unusual cases, gas 
contamination can be neutralized or 
removed so as to eliminate any dan- 
ger from the use of the water; and 
in many or most cases even the ac- 
companying taste and odor can be 
removed.—W. A. HARDENBERGH, vice- 
president, Public Works Magazine, 
New York City. 


Active investigation of the effect 
of bombing on dams and gate con- 
trol houses should be undertaken in 
this country in order to gain infor- 
mation concerning the effects of such 
damage and to examine all possible 
precautionary measures. — THOMAS 
H. Wiccn, consulting engineer, New 


York City. 


An unusual opportunity exists for 
our state sanitary engineers to co- 
ordinate and emphasize the adoption 
of safeguards. In fact, they represent 
the logical agencies to assume aggres- 
sive leadership in this vital campaign. 
Many state sanitary engineers have 
already perfected organization plans 
and technique for dealing with emer- 
gencies such as floods and earth- 
quakes, and thus they are ideally 
equipped and ready to cope with 
sabotage emergency. Furthermore, 
the state sanitary engineers are famil- 
iar with the personnel, the plant, and 
the problems of the water purveyors 
in their respective areas. In other 
words, each state may be considered 
as already having an established clear- 
ing house for the collection and dis- 
semination of information on water 
supply sabotage protection. When and 
if it should become necessary for the 
federal government to participate in 
municipal water supply sabotage pre- 
cautions, it certainly will be more 
desirable to work with a group of 
48 established and specially qualified 
representatives than to set up a new 
and separate agency attempting to 
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represent the 12,800 waterworks in 
this country.—E. J. CLEARY, associate 
editor, Engineering News-Record, 
New York City. 


In Canada protective measures at 
municipal water plants were initi- 
ated last year when war was declared, 
but plans for safeguarding these and 
other utilities were made two years 
ago. The principal precautionary 
measures included the employment of 
guards, the installation of barbed wire 
barricades and floodlighting at vital 
spots in the system, and the exclusion 
of all visitors to waterworks proper- 
ties. At Toronto the use of guards 
during a six-month period cost $180,- 
000 and because of the expense the 
guards were dismissed. Meantime the 
Secret Service had tabbed all sus- 
picious people, and certain individ- 
uals were put in concentration camps. 
Safeguards adopted by British water- 
works include installation of emer- 
gency equipment, particularly extra 
disinfection devices, and a system of 
interconnections with adjacent water 
supplies.—Norman J. Howarp, Di- 
rector of Water Purification, Toronto, 
Ont., and president American Water 
Works Association. 


SUPERVISION OF DAMS 


The public is entitled to super- 
vision of structures that impound 
water, the failure of which would 
cause loss of life and property dam- 
age. Connecticut early recognized the 
importance of supervising dam con- 
struction, and has had statutes for at 
least 70 years providing for inspec- 
tion of dams. 

Following the floods of September 
1938, when a number of old dams 
failed with resultant large property 
damage, it was the consensus of opin- 
ion that broader powers than hitherto 
existed should be created for state 
supervision of dams. In 1939 a new 
act was passed creating a six-man 
board for this purpose. 

This new act gives the board 
authority and orders it to “investi- 
gate and inspect or cause to be in- 
spected all dams or other structures 
which, in its judgment would, by 
breaking away, cause loss of life or 
property damage.” Furthermore, 
periodic inspection of all such struc- 
tures is required. The act also pro- 
vides that any person, firm or co- 
operation which would suffer loss of 
life or property by the breaking away 
of any such structure may petition 
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the board in writing for an inspection. 

The board is authorized to issue 
permits for dam construction after 
an examination of plans and an in- 
spection of a proposed site. On com- 
pletion of the work a certificate of 
approval is issued, but subject to 
such terms and conditions, if any, as 
the board may deem necessary for the 
protection of life and property. Small 
dams for recreational and other pur- 
poses or, in general, any dams with 
less than one-half square mile of 
watershed or less than 5 ft. in height 
do not come under the provisions of 
the statutes, 

So far the board has completed an 
inventory of all dams in Connecticut, 
and is now making a study of the 
characteristics of sample watersheds 
and the application of the pertinent 


- data obtained to the watersheds of 


similar areas and characteristics.— 
Ciarence M. Biair, consulting engi- 
neer, New Haven, and member of the 
Connecticut board of supervision of 
dams and reservoirs. 


NEW PIPE LINING 


Tuberculation in pipes lined by the 
ordinary tar dip process is due to 
pin holes or defects in the lining, 
and attempts to eliminate it have 
resulted in the development of 
bituminous and cement linings. De- 
spite their success in avoiding contact 
between water and the cast iron, these 
coatings have two major objections— 
they significantly increase the cost of 
the completed pipe and their thick- 
ness reduces its carrying capacity. 

The research laboratories of Ar- 
thur D. Little, Inc., of Cambridge, 
Mass., worked on the problem of 
producing a lining of adequate thick- 
ness and evenness to preclude the 
presence of pin holes but which 
would not be so thick as to reduce 
the effective diameter of the pipe. It 
was further stipulated that this coat- 
ing must be so firmly bonded to the 
pipe that it would not flow or peel 
off when subjected to hot weather, 
and yet be tough enough not to chip 
or flake off when roughly handled 
during cold weather. 

It was found possible to meet all 
these requirements by applying to 
the interior of the pipe a composition 
of coal tar and mineral fillers, coking 
this at relatively high temperature 
(550 deg. F.) to obtain a porous lin- 
ing of carbon and mineral filler 
tenaciously attached to the pipe, and 
then saturating this porous coat with 
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tar during an automatically cont 
tar dipping step. The function | 
undercoat is to provide a tough, |. .;, 
infusible, insoluble and firmly b. 
framework which will absor} 
hold the tar which is later ap; 
During the high temperature p. 
preliminary to coking, the unde: 
composition flows easily enoug 
smooth out any irregularities j; 
pipe as cast and, after coking, | 
sents a smooth, satinlike surfac: 
The coke-tar lining, commercially 
available under the trade mark “Hi- 
Co,” can be applied in the cast iron 
pipe foundries which are now 


equipped for tar dipping. The com. 
plete thickness of the undercoat jis 
14 to 3 thousandths of an inch, while 
the thickness of the final two coats is 
4 to 5 thousandths of an inch.—H. J. 
Bituincs, research director, Arthur 
D. Little, Inc., Cambridge, Mass. 


SANITATION OF CONSTRUCTION 
AREAS 


To safeguard the health of con- 
struction workers on New York’s new 
Delaware Aqueduct, and to prevent 
the pollution of water in existing res- 
ervoirs, the adoption of a special 
sanitation program was called for. 

Construction specifications _ pre- 
pared by the New York Board of 
Water Supply require that all water 
which may be used for drinking, ex- 
cept that from approved public sup- 
plies, must be chlorinated. Contrac- 
tors have resorted to the use of public 
water supplies, existing reservoirs, 
and deep wells for their supplies. In 
most cases, sterilization is accom- 
plished with sodium hypochlorite 
solutions. Following an investigation 
of the character of drinking water 
in pails and other open containers, the 
contractors were required to provide 
closed containers to eliminate chance 
contamination. 

For the use of small groups of 
workmen located at a distance from 
centers of activity, it is required that 
chemical toilets with watertight re- 
movable receptacles be provided. At 
twenty of the construction sites sew- 
age disposal plants have been built. 
and at the other five sites connections 
have been made with existing public 
sanitary sewers. At all but two sites 
the treatment plants consist of septic 
tanks, dosing tanks, intermittent sand 
filters and effluent chlorinators. 

Sewage from the construction areas 
is quite weak because of the large 
amount of washwater from the shower 


ENGINEERING NEWS-RECORD 





baths. The flow shows variations from 
8 to 54 with a general average of 25 
gal. per man per day. 

As a rule, drainage water from 
construction operations is passed 
through settling basins to remove 
suspended matter and the effluent is 
treated with chlorine. Where tunnel 
muck is dumped in shallow areas 
along the shores of existing reservoirs, 
facilities have been provided to spray 
the muck with a chlorine solution. 
Some of the spraying is done as the 
muck is dumped into the truck from 
storage hoppers, and the balance has 
been sprayed in the truck after load- 
ing. By experiment it has been found 
that about 4 gal. of a solution con- 
taining 1 per cent of available chlor- 
ine will properly treat a cubic yard 
of broken rock.—F RANK A. Marston, 
partner of Metcalf & Eddy, Boston, 
Mass., and consulting engineer, Board 
of Water Supply, New York City. 


QUALITY DEPRECIATION IN 
DISTRIBUTION 


At times when field indications are 
that water treatment is being carried 
out effectively, occasional distribu- 
tion system samples will show up 
poorly by analysis, for reasons not 
apparent at first glance. A study of 
samples from three distribution sys- 
tems in Connecticut, collected weekly 
over a period of a year, correlated 
with field observations of residual 
chlorine tests and other related data, 
has indicated that temporary inter- 
ruption of chlorination or inade- 
quacy of chlorine dosage may leave 
after-effects, so that poor distribu- 
tion samples may be obtained for 
many days or weeks. 

Some of the conclusions derived 
from this study were: 

Ortho-tolidin control of chlorine 
dosage by periodic manual tests is 
unquestionably ineffective at times, 
especially for unfiltered surface 
waters, due to rapid changes in the 
chlorine demand. 

Until more water laboratories adopt 
strict adherence to “Standard Meth- 
ods” so as to build up more com- 
parable analytical data and until bet- 
ter and more comprehensive analyses 
are made of distribution system 
sampling results, it is unwise to adopt 
more stringent bacteriological limits 
as part of the U. S. Treasury Depart- 
ment’s standards. These limits after 
all are based more on the ability of 
treatment plants handling polluted 
Water to produce conformity than 


on any disease or experience data on 
the large number of chlorinated sur- 
face water supplies derived from 
clean watersheds. 

The experience of the Connecticut 
survey brings once again to mind 
that bacterial infection of a distri- 
bution system may occur in a rela- 
tively short number of hours or even 
minutes, due to a temporary lapse in 
treatment. This lapse may not be dis- 
closed by examination of routine 
samples at the point of treatment. 
At the same time it should be borne 
in mind that even in the face of 
apparently adequate treatment, 
analyses of samples from distribution 
systems occasionally give puzzling 
laboratory results. 

For small unfiltered surface sup- 
plies, even for large supplies of simi- 
lar types, superchlorination followed 
by dechlorination may be the ultimate 
answer to unsatisfactory disinfection 
occasionally obtained.—Warren J. 
Scott, director, Bureau of Sanitary 
Engineering, Connecticut State De- 


partment of Health. 
WATER FINANCE POLICY 


Municipal water plants should de- 
velop a sound financial policy through 
rates which will provide sufficient 
revenue to pay operating expenses, 
interest and amortization on outstand- 
ing debts, if any, and amounts suffi- 
cient to cover ordinary additions to 
the waterworks, as well as an amount 
to cover the average annual require- 
ment for major additions. The ob- 
vious result of such a financial policy 
is to gradually retire all outstanding 
indebtedness and to build a well-dis- 
tributed construction program from 
revenue. 

It will be noted in the above item- 
ization of funds to be secured from 
revenues, nothing is said about de- 
preciation. It is the writer’s belief 
that if the present generation of con- 
sumers pays interest on the outstand- 
ing debt (if any), provides for 
amortization requirements, and in 
addition pays for new construction 
out of earnings, it is certainly the re- 
sponsibility of succeeding generations 
of consumers to provide for replace- 
ments of property from their current 
revenues. To charge present consum- 
ers for both amortization of debt and 
depreciation reserve for replacement 
of previously amortized property is 
an unwarranted duplication of 
charges. 

Considered -over a long term, the 
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cost of financing from current rev- 
enues is only about 60 per cent as 
costly to the consumer as financing by 
bond issues. Costs are amortized as 
incurred without interest charges, 
and there are other advantages.— 
Louis R. Howson, Alvord, Burdick 
& Howson, Chicago, Ill. 


WPA AND WATER SUPPLY 


On June 30, 1940, the Work Proj- 
ects Administration completed five 
years of operations under various 
programs authorized under the Emer- 
gency Relief Act of 1935 to 1939. In 
that period the expenditures of fed- 
eral and sponsor funds on all con- 
struction projects assisted by the 
Work Projects Administration totaled 
$7,540,849,000. Of this sum approxi- 
mately 6.8 per cent ($513,536,000) 
was expended on projects involving 
improvement of water supply and dis- 
tribution and water conservation, in 
the proportions of 78.9 per cent fed- 
eral funds and 21.1 per cent in spon- 
sor funds.—J. T. HALLiHAn, engi- 
neering division, Work Projects Ad- 
ministration, Washington, D. C. 


Discussion—It might be of interest 
to cite an example bearing on the 
engineering economics of WPA proj- 
ects. Construction of a distribution 
system for a small waterworks was 
being carried on with a minimum of 
mechanical equipment; the labor fur- 
nished by the WPA was better than 
average. In the fall of 1939 it was 
decided to hire an excavator and 
attempt to finish the work before cold 
weather set in. The machine was 
rented at a cost of $5.50 an hour, 
including the operator, and the cost 
per cubic yard of excavation was 17¢. 

The cost of the same kind of ex- 
cavation by hand during the summer 
months had amounted to $2.10 per 
cubic yard; during the preceding win- 
ter the cost had been $5.08 per cubic 
yard. Comparing these prices with 
the unit cost of 17 cents for machine 
excavation, the savings ranged from 
$1.93 for summer conditions to $4.91 
for winter conditions. 

We are wasting national wealth, 
whether in terms of idle machinery or 
man-power, when men are used to 
do work that can be done much 
cheaper by machines. The point I 
am trying to make is that WPA is 
for unemployment relief and that 
its existence can be justified for no 
other reason—SamueL M. ELts- 
WORTH, consulting engineer, Boston. 
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Foundation Exploration at Kentucky Dan 


A. V. Lynn and Roger F. Rhoades 


Field Engineer and Geologist, Tennessee Valley Authority 





Contents in Brief—For more than four years prior to start of construction 


of Kentucky Dam last July, the Tennessee Valley Authority conducted an in- 
tensive exploration of the site. The large scope of the investigations, the 
completeness of the integration of engineering and geological observations, 
and the quantity of drilling, test pitting, sampling and other exploratory pro- 
cedure characterized the preliminary investigations as unusual, if not unique, 


in their thoroughness. 


START OF CONSTRUCTION on Kentucky 
Dam last July was preceded by an 
extensive four-year program of in- 
vestigation of the site involving core 
drilling, wash boring, sinking of test 
pits, sampling of soils by all known 
means and a thorough coordination 
of engineering and geological ob- 
servations. The preliminary investiga- 
tions were the most elaborate ever 
undertaken by the Tennessee Valley 
Authority, and as far as known, about 
the most thorough ever made for a 





Fig. 1. Two types of tools which proved 
best for sampling overburden. 
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large dam. Kentucky Dam, largest of 
all TVA projects, will be a combina- 
tion concrete and earthfill structure 
8,650 ft. long and will create a reser- 
voir 73 ft. above present river level. 
It is located on the Tennessee River 
near Gilbertsville, Ky., 22 miles 
above its confluence with the Ohio at 


Paducah. 


Geological setting 


In ancient times the lower Tennes- 
see River, along with the adjacent 
parts of the Ohio and Cumberland 
rivers, carved a broad and deep val- 
ley in the underlying bedrock. At the 
site of Kentucky Dam, the rock floor 
emerges to the surface at the eastern 
edge of the present river valley and 
ascends close to the surface on the 
western side; but in the central part 
of the valley it is buried by alluvium 
fill from 60 to 125 ft. below the pres- 
ent river and the adjoining flood 
plains. 

The bedrock is a siliceous and 
cherty limestone, uniform throughout 
the site, and extends unchanged for 
several hundred feet in depth. The 
overburden is mainly heterogeneous 
alternations of sand and gravel with 
occasional lenses of clay, though the 
top 20 or 30 ft. of the flood plain is 
composed of impervious clays. In 
some places the overburden close to 
bedrock is bouldery residual accumu- 
lations of chert and clay, formed in 
place as the residual products of de- 
composition of the impure limestone. 

These conditions dictated the type 
of field exploration considered neces- 
sary to determine the following: 


1. Profile of the bedrock and its geologic 
structure. 

2. Location, extent and pattern of solu- 
tion channels. 

3. Character of the overburden including 


permeability, strength, thickness and 
physical characteristics. 

4. Continuity of the upper impe: 
clay of the flood plains and the west a\)); 
ment ridge. 


5. Possible depth and driving condi 
for steel sheetpiling. 


6. Groundwater and hydraulic condi: )yns 
existing at the site. 


Program of exploration 


Prior to any specific exploration, 
a regional geological reconnaissance 
was made, and geological studies con- 
tinued throughout the period of the 
investigations. After the final location 
had been selected, intensive study of 
the site involved many procedures in 
addition to the drilling. Sixteen test 
pits were dug, five of which went to 
bedrock. In these pits, the bedrock 
was exposed for minute examination 
and for the drilling of 36-in. shot-drill 
holes and flat angle borings; also un- 
disturbed sediments were obtained 
for laboratory testing. The authen- 
ticity of drill samples was checked, 
and numerous inflow and pumping 
tests were conducted in the field, as 
well as shear and loading tests. 
Water-table observations were carried 
on for several years in wells and 
borings. Outcrops in the immediate 
and general vicinity were stripped 
for observation. The tests were culmi- 
nated by sinking of a 20-ft. test cell, 
90 ft. deep inside of steel sheeting. 
This cell was completed by freezing 
the saturated ground, as reported in 


ENR, May 11, 1939, p. 74. 


Over 100,000 ft. of holes 


A total of 817 borings aggregating 
100,631 ft. were drilled at the site. 
This large footage was, in part, the 
result of having to penetrate the ex- 
cessively thick overburden prior to 
core-drilling and partly the outgrowth 
of a desire to eliminate all guesswork 
concerning the existing conditions. Of 
this drilling, 58,982 ft. was in over- 
burden and 41,649 ft. was in rock, 
mainly with diamond drills. 

The intervals between the original 
vertical holes were methodically re- 
duced by intermediate spacing of the 
subsequent drilling, both vertically 
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Fig. 2. Battery of rigs drilling overlapping angle test holes. Note casing guides used to start each hole. 


and inclined, and as localities of rock 
solution or critical geological condi- 
tions became outlined, the later pro- 
grams were concentrated in these 
areas. 


Angle borings at 45 deg. 


Inclined holes, drilled at an angle 
of 45 deg., approached complete cov- 
erage in that the top of one core over- 
lapped the bottom of the adjoining 
one. In all, 156 of the exploratory 
borings, or 19 per cent, were drilled 
at an angle. As geological observa- 
tions indicated that many of the solu- 
tion channels in the bedrock were 
vertical in orientation, angle drilling 
was chosen to best reveal actual 
underground conditions. Moreover, 
by judicial combination of angle and 
vertical holes, it was possible to 
ascertain in many instances the exact 
nature of the cavities, whether vertical 
or horizontal. 
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Depth of drilling varied. At first 
the test holes ran 30 to 40 ft. deep 
though some were sunk to greater 
depths to determine how far solution 
had penetrated the lower parts of the 
bedrock. As solution was found to 
extend to considerable depths in some 
places, deep holes, yielding cores 100 
ft. or more in length, were drilled in 
locations where sound foundations to 
such depths were required. The geo- 
logic structure of the site was tested 
by deeper borings penetrating the 
Chattanooga shale, a “key” horizon- 
marker which underlies the founda- 
tion rock by several hundred feet. 

Although the overburden was ex- 
tensively sampled as a routine adjunct 
of the drilling program, 767 auger 
borings, ranging from 10 to 65 ft. 
deep, were put down. These borings, 
together with numerous undisturbed 
samples, furnished specific data con- 
cerning the permeability, strength, 
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Fig. 3. Part of profile of holes bored on axis of dam, showing combination of angle 


and vertical drilling. 
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continuity and thickness of the clays 
blanketing the flood plain and the 
west abutment, determined areas suit- 
able for borrowpits and yielded 
samples for detailed laboratory 
testing. 


Permeability tests in the field 


Because of the presence of the 
thick alluvial filling in the buried val- 
ley and of unconsolidated materials 
in the abutments and the adjoining 
reservoir rim, emphasis was placed 
on permeability tests conducted at 
borings and test pits. The tests were 
of two general types, depending on 
the amount of groundwater present. 
In saturated materials tests were con- 
ducted by pumping from a pit at a 
measured rate for a period long 
enough to insure stability of inflow 
into the pit; the drawdown and the 
cone of depression were noted and 
the velocities of inflow and coefficients 
of permeability were calculated. In 
localities where the sediments were 
not saturated with groundwater, such 
as reservoir rim above water table, 
water was pumped into test pits or 
borings at measured rates and the 
rates of leakage and the resulting 
water levels were noted. 

It was felt that tests made on the 
materials in place furnished more 
realistic values of percolation and 
permeability than did laboratory tests 
on sampled sediments, which neces- 
sarily always involve elements of arti- 
ficiality. The results of these field tests 
were usually more conservative than 
those of laboratory tests of undis- 
turbed samples of similar materials 
in that higher values of permeability 
were indicated by the field test. 


(Vol. p. 481) 71 





Separate tests were conducted on 
each class of sedimentary material 
encountered at the site, and materials 
of widespread distribution, as, for in- 
stance, the alluvium within the valley 
and the sands, gravels, and clays 
occurring on the reservoir rim, were 
subjected to repeated tests to verify 
the results and the range of values to 
be expected in various locations. 


Overburden drilling 


Most of the overburden drilling 
was done with core drills and small 
high-pressure piston pumps. The core 
drill served as a hoist for operating a 
300-lb. hammer to drive or pull casing 
and to raise or lower chopping tools. 
The pumps circulated water through 
the borings to wash out loose mate- 
rial. Cable tool rings, commonly 
known as churn or well drills, were 
also used effectively for making a 
considerable number of borings in 
deep overburden. 

Casing consisting of either 34-in. 
extra heavy or 4-in. standard steel 
pipe, cut into 5 and 10-ft. lengths, 
was driven to bedrock in all borings. 
The pipe was pulled upon completion 
of each boring, except where the 
holes were to be used for foundation 
grouting or groundwater observation 
wells, 

Extra heavy pipe could be redriven 
several times, but standard weight 
pipe frequently broke at the joints if 
used more than twice unless the ends 
were cut off and rethreaded. 

It was found that casing could 
readily be driven through overburden 
on a 45-deg. angle to angular depths 
of 175 ft. or more. In fact, the angle 
borings averaged 114 ft. in overbur- 
den, and the rock cores obtained aver- 
aged 112 ft. in length. Equipment 
used for this work was the same as 
that for vertical holes, except that 
heavier drive hammers were re- 
quired; two 300-lb. hammers bolted 
together gave good results. More 
water was necessary to wash material 
out of the angle holes, about 35 gpm 
being used for this purpose instead 
of 20 gpm for vertical borings. A 
casing guide, 1 ft. wide and 12 ft. 
long, was set up to the proper angle 
and the first piece of pipe carefully 
driven along the guide to start each 
hole (Fig. 2). The actual inclination 
of each boring was checked by a 
transit shot on a flashlight lowered 
into the boring or by a clinometer 
using hydrofluoric acid to etch a line 
on a glass tube. The borings were 
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seldom straight from top to bottom, 
but their deviation rarely exceeded 3 
deg. There was practically no differ- 
ence in the rate of progress between 
angle borings and vertical borings of 
equal depth. 

Several types of sampling tools 
were used in the overburden, but best 
results were obtained with those 
shown in Fig. 1. Samples of cohesive 
material were generally taken by 
driving the clay sampler to a depth 
that half filled the waste chamber. 
This would fill the brass tube for a 
laboratory sample and also provide 
material to be saved in glass jars for 
visual inspection. Laboratory samples 
remained in the brass tubes, sealed to 
prevent loss of moisture. The sand 
sampler was used in granular ma- 
terials that could not be recovered 
with the other sampling tool. Obvi- 
ously, samples taken with this device 
cannot be classified as undisturbed, 
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but they are much more dep. 
than residue samples obtain 
wash or bailing methods. 
Numerous borings were dri! 
to 35 ft. deep at low cost with 
dinary posthole auger. Holes ; 
made deeper with this tool if s 
gravel is not encountered, but t! 
increases rapidly beyond a de; 
50 ft. Simple equipment consis 
a 3-in. auger, handle extensi: 
}-in. pipe cut into 4-ft. lengths. 
two 12-in. pipe wrenches. Sa 
were collected at each prono. 
change of material penetrated. 


Rock drilling 


All core drills were equipped with 
hydraulic feed swivel heads for rock 
drilling. Double-tube swivel-ty pe core 
barrels were used, as they rarely 
broke the rock core except at bedding 
planes, whereas the single-tube core 
barrels quite frequently caused the 
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Fig. 4. Typical records of boring explorations. (Bottom) Geologist's log of core 
in cavernous rock (Right) Engineer's report of daily drilling progress. (Left) 
Geologist's log of overburden. 
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core to break into several short pieces. 

Bortz bits set by hand were used 
during the early part of the drilling, 
but the bit cost was reduced more 
than 50 per cent by changing from 
hand set to precast bits. The latter 
type, which can now be purchased 
from several manufacturers of dia- 
mond drilling equipment, also in- 
creased the footage drilled per shift 
and eliminated the bit setting shop 
in the field. The salvage value of pre- 
cast bits varied from 20 to 35 per 
cent of their original cost when their 
useful life was exhausted. Conditions 
under which these bits were used 
were severe because of the abundance 
of chert found throughout the rock. 

Angle borings presented no particu- 
lar rock drilling difficulties. Core bar- 
rels wore out faster in angle holes, 
but otherwise the cost of these borings 
was no greater than for vertical bor- 
ings of equal depth. 

For river drilling the barges were 
held in place by a 3-in. pipe spud 
anchor at each corner and two up- 
stream anchors weighing 100 lb. each. 
River stage fluctuations up to 2 ft. 
caused no interruptions in drilling 
angle holes. The drilling equipment 
and procedure were the same as that 
used for land borings. 


Correlation of field and office 


By far the greater part of the drill- 
ing was done by the Authority, only 
the initial programs being contracted. 
The drilling, supervision, inspection 
and location were, therefore, com- 
bined under the direction of the engi- 
neer in charge to secure the maximum 
coordination and flexibility. 

The drilling was supervised by in- 
spectors charged with keeping records 
of only one or two drill operations 
except under unusual circumstances. 
Members of the geologic staff fol- 
lowed the progress of the drilling 
closely, visiting the drills at frequent 
intervals, discussing the conditions 
being encountered with the drillers 
and the inspectors, and finally pre- 
paring the log of the core. The in- 
spectors filled out daily progress re- 
port forms from data transcribed 
from their field notebooks. Both the 
notebooks and the report forms be- 
came filed records of the detailed 


drilling operations. 


The geological logs contained all 
data which might be expected to have 
a bearing on the interpretation of the 
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bedrock conditions, special emphasis 
being placed on the elevations of any 
water loss during drilling, whether 
the cavities were open or clay filled, 
elevations of casing reductions, the 
apparent dip of the strata, if any, 
along with all pertinent dates, eleva- 
tions, locations and rock descriptions. 

The logs were the basis for profiles, 
contour maps of the bedrock surface, 
charts showing the distribution of the 
core loss due to cavities, construction 
of a peg model (described in ENR, 
Mar. 14, 1940, p. 54) and miscella- 
neous studies of the foundation condi- 
tions. Any unusual or specially signi- 
ficant conditions were the subjects of 
special geological and engineering 
reports and memoranda, as were all 
tests and investigations which de- 
parted from the routine. 

In the case of holes in which the 


overburden was sampled, geologic 
examination of all samples was made 
and description of the samples was 
assembled to form a log of the over- 
burden. Identical treatment was given 
to samples from the auger borings as 
a permanent record. 


Direction 


G. P. Jessup is project manager of 
the Kentucky Dam and J. B. Hays is 
construction engineer. The prelimi- 
nary explorations were under the 
general supervision of E. A. Prokop, 
reservoir construction engineer. The 
writers, A. V. Lynn and R. F. 
Rhoades, were field engineer and 
geologist, respectively, throughout 
the period of the explorations. T. B. 
Parker is chief engineer of the Ten- 
nessee Valley Authority, and A. L. 
Pauls is chief construction engineer. 


How Do You Carry a Garbage Can? 


ALTHOUGH public works officials 
have given the matter little attention, 
there is a right and wrong way for 
their refuse collection employes to 
lift and “tote” waste containers, ac- 
cording to a study made by the 
American Public Works Association. 
Resultant injuries often cost cities 
sizable amounts in workmen’s com- 
pensation, and the matter is impor- 
tant in terms of efficient garbage col- 
lection and protection of the em- 
ploye’s health. 


Inadequate instruction 


“Some administrators contend that 
if a refuse collector is worth keeping, 
he will soon learn by himself the best 
and easiest ways to manipulate the 
containers,” the study said. “In the 
main this is probably true, but it is 
also true that some valuable employes 
have been lost to the collection serv- 
ices because they were not given ade- 
quate instruction at the start. Either 
they find the work too strenuous or 
they . strain themselves _ seriously 
through overexertion in trying to 
make a good impression the first few 
days on the job.” 

Most inexperienced refuse collect- 
ors make a mistake in bending over 
at the waist to lift a can from the 
ground, it was said. The proper 
method is to stoop by bending the 
knees, keep the back as vertical as 
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possible, and rise with the load by 
straightening the knees. 


Local conditions important 


It is suggested that individual cities 
would find it profitable to determine 
through trials by experienced em- 
ployes the one best method of lifting 
and carrying the particular type of 
refuse container used, so that the 
least time is lost and the least effort 
and strain are required. Differences 
in sizes and shapes of refuse cans, the 
weight of the refuse, and the hilliness 
or flatness of the ground are among 
factors that make it necessary for 
cities to conduct their own studies of 
the problem. 

In a survey of various methods of 
transporting refuse from house hold- 
ers’ backyards to collection trucks, it 
was found that collectors in some 
parts of the country prefer to lift the 
containers to their shoulders or heads, 
while elsewhere they are carried on 
the hip. Sometimes they are carried 
by straps or just off the ground in a 
trailing position. 

The current study is part of a com- 
plete survey which will cover all as- 
pects of refuse collection and disposal 
methods in use by American cities, 
with recommendations for their im- 
provement. Inquiries may be directed 
to the association at 1313 East 60 St., 
Chicago. 
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Contents in Brief—Heretofore continuity in building framing has been 
taken advantage of infrequently because of a lack of information on the 


restraint values of beam-column connections. 


Laboratory work has now 


provided much of this information and a rational and workable design 
procedure has been developed. Beams are first designed for maximum 
moment assuming simple supports. Then the ratio of beam stiffness to the 
sum of column stiffnesses at the joint is calculated. Charts equating this ratio 
to the percentage rigidity give a reduction factor F, which is applied to 
the section modulus of the simple beam. The beam corresponding to this 
reduced section modulus is the one fo use. Ii will be 15 to 20 per cent 
lighter than if assumed to be simply supported. 


THE DESIGN OF THE BEAMS in multi- 
storied steel building frames has 
usually been based on the simplify- 
ing assumption that the ends of 
the beam are freely supported. While 
this assumption leads to a safe de- 
sign, economy is sacrificed since no 
account is taken of the reduction in 
maximum positive moment that re- 
sults from the end restraint that is 
present even in the most flexible con- 
nections. It is notable that slight in- 
creases in the stiffness of standard 
types of end connections provide 
enough end restraint to reduce the 
average weight of beams in a build- 
ing frame by 15 to 20 per cent. 

Unfortunately the application to 
building frames of methods of anal- 
yzing continuous structures is ex- 
ceedingly laborious, and _further- 
more, there has been considerable 
uncertainty as to just how dependable 
and to what degree a semi-rigid con- 
nection provides end restraint. Now, 
however, experimental evaluation of 
the behavior of various types of 
beam-column connections has fur- 
nished much of the information 
necessary for the design of rigid and 
semi-rigidly connected frames, and 
this article presents such a design 
method which may be applied to any 
building frame in which the mini- 
mum restraint values of the connec- 
tions have been determined. 


Background of the method 
The possibilities of economy are 
greatest when there is a repetition of 


similar span lengths, load conditions 
and connection types. To demon- 
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strate the possible economy, a study 
of 105 beam sizes for various uniform 
loads and degrees of restraint has 
been made by the writers, showing 
substantial saving in weight for hand- 
book selection of beams, even for 
cases of small percentage rigidity. 
The beam sizes ranged from 12-in. 
22-lb. sections to 21 in. 63-lb. sec- 
tions, the spans from 16 to 24 ft., 
and the loads from 80 to 120 lb. per 
sq ft. of floor. Fig. 1 shows the aver- 
age minimum savings for various 
percentage rigidities. The beams 
were designed by the method outlined 
in this article. 

Correlated to the problem of beam 


* Percentage Saving in Weight of Bear 





Percentage Rigidity-p 


Fig. 1. Saving in weight of beams for 
various degrees of restraint from 105 
trial designs. 
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Design Economy by Connection Restrai.; 


Robert A. Hechtman 
American Institute of Steel Construction 
Research Fellow 


design are the problems o{ 
tion design, column desi: 
analysis for wind stresses. 
mental work on connections 
umns are now in progress ai Lehich 
with the specific problem of build. 
ing design in mind. Experimental 
work on moment-resisting riveted 
and welded connections that has 
furnished much of the necessary jp. 
formation for this design method 
are listed in the bibliography at the 
end of this article. 
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The semi-rigid joint 


Before discussing the design of 
beams, it is necessary to have a def: 
nition of the term, semi-rigid joint, 
If the beam-column connections of 
a building frame transmit bending 
moment without relative rotation be- 
tween the end of the beam and the 
column, the connection and the struc- 
ture are termed “rigid” (Fig. 2a). 
In such a case, the connections afford 
100 per cent restraint or full con- 
tinuity, and the maximum bending 
moments are at the ends of the beam. 
If the connections transmit bending 
moment with some relative rotation 
between the end of the beam and the 
column, the connections and_ the 
structure are termed “semi-rigid” 
(Fig. 2b). In such a structure, the 
connections resist bending moment 
to some degree less than in the case 
of full continuity, and the moment 
in the center of the span is always 
less than ff the connection afforded 
no restraint, as in a simply supported 
beam (Fig. 2c). 

The semi-rigid joint, such as the 
standard beam web connection, the 
top and seat angle connection, and 
the split-I connection thus results in 
a restraint somewhere between {ull 
fixity and full freedom of rotation. 
It is important to note that 100 per 
cent restraint does not afford the 
greatest possible economy in build: 
ing construction, largely because the 
cost of making the rigid connection 
tends to overbalance the saving 1 
beam cost. Maximum economy for 
beam and connections usually occurs 
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at a degree of restraint somewhere 
petween 40 and 75 per cent. 


The joint constant 


A typical graph of the test of a 
semi-rigid connection is shown in 
Fig, 3 in which applied connection 
moment is plotted against relative 
column-beam end rotation. The 
connection passes through three 
stages: first, an initial stage where 
moment is approximately proportion- 
al to rotation; second, a yielding of 
the connection; and third, a stage of 
accelerated rotation finally result- 
ing either in failure or very excessive 
deformation. 

The first stage is the useful design 
range of the connection. It is especial- 
ly important that the connection 
also have a sufficient factor of safety 
with respect to rotation. The max- 
imum rotation which a semi-rigid 
connection approaches is the simple- 
beam end slope, and this occurs well 
within the rotation at failure for all 
semi-rigid connections except a few 
having very high rigidities. In these 
few cases, the working moment must 
be based on the ultimate moment. 

The experimental determination of 
one factor is necessary as a basis for 
the design method. This is the con- 
nection constant, J, which may be 
defined as: 


( Deflection curve 
Point of inflection 


V1. 


M 

J= Eg (1) 
where ¢ is the’ rotation due to an 
applied moment M and E is Young’s 
modulus. Physically, the joint con- 
stant is the slope of the first stage of 
the moment-rotation curve divided 
by the modulus of elasticity of the 
material. It is a measure of the con- 
nection stiffness. A connection, 
therefore, whose joint constant J is 
large is more rigid, or has more mo- 
ment-taking ability within its work- 
ing capacity, than one whose joint 
constant is small. 

The percentage rigidity, p, depends 
on the connection constant J and the 
stiffness of the beam K, which is the 
gross moment of inertia of the cross 
section divided by the span length. 

100 


(2) 


K 
1+ 2— 
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The percentage rigidity, then, is fixed 
when the connection and the beam 
size are chosen. 

Fig. 4 is plotted from Eq. 2 and 
shows the relation between the joint 
constant and the percentage rigidity 
for various values of beam stiffness 
in the case of a beam fastened to 
rigid walls by semi-rigid joints. Most 
building beams have a stiffness of 
0.5 to 5.0. It may be seen that in 
the design range of p less than 70 


(c) Simply-Supported Beam 


Beam 


Fig. 2. Beam with different conditions of end restraint, showing how bending 


Moment Diagram 


moments vary of the center and at the supports. 
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Fig. 3. Typical test curve of a semi- 
rigid connection. It will be noted that 
variation in joint constant does not 
greatly affect the moment that can be 
carried. 


per cent, a considerable variation in 
the connection constant J has little 
influence on the percentage rigidity 
p- For instance, in the case of a 
beam of stiffness K = 1.5 and J = 
10, the reduction of the connection 
stiffness J by 100 per cent to 5 would 
change the span-end moment less 
than 20 per cent. 

It follows that while differences in 
welding or riveting processes may 
affect the value of J considerably 
there will be relatively much less 
variation in the actual beam moment. 
It also follows that a range of per- 
missible variation in connection be- 
havior, as shown in Fig. 3, should 
be allowed for any typical connection 
to take care of variations in fabricat- 
ing as well as non-uniform relation- 
ship between moment and relative 
angle change. 


Proposed design method 


The proposed method of design is 
one that proportions the connection 
for the semi-fixed end moment which 
would occur if the columns did not 
rotate, and proportions the beam for 
maximum center moment which oc- 
curs when the columns do rotate. 

In order to develop a direct method 
of design the beams in spans adjacent 
to that under consideration will be 
neglected. The approximation is on 
the side of safety and also allows the 
method to be applied to outside pan- 
els which have no adjacent beams. 
Fig. 5a shows the most critical load 
condition for maximum moment in 
beam AB, and Fig. 5b shows the 


same beam with adjacent beams 
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Connection Constant-J 


Percentage Rigidity-p 


Fig. 4. Relation between connection 
constant and percentage rigidity. 


omitted. Symmetrical conditions of 
load, connections, and adjacent col- 
umns are assumed to exist. Gonnec- 
tions of 50 per cent rigidity are 
assumed in the following derivation. 

The ordinary relation between the 
moment at the end A of a beam, AB, 
and the angle changes at its two ends 
is; 


Mas = 2EK (204 +03) +Mr_ (3) 


where Mr is the fixed end moment in a fully 
rigid connection. 


When semi-rigid connections pro- 
viding 50 per cent rigidity are intro- 
duced the equation becomes: 


Mn 


> (4) 


Due to symmetry, 0a = — OB = — Oc 


Mas=E K (1.250a+-0.2508) + 


Hence: 


Mas = EKOa — us (5) 





The moments acting on the joint 
must be in static equilibrium, hence: 


Mazn+2Mac=0 (since Mac=Mar) (6) 


Substituting (4) and (5) into (6) 
there results 


sia en UU a I 
2 4EKc+ EKs 


Mr 1 
wets € Ke+ zm) (7) 


Subscripts C and B in Eq. 7 refer 
to columns and beam, respectively. 

Substituting (7) into Eq. (5), 
there results 


1 
Mas = <a aa Ke ) (8) 
~Ke 


The moment at the center of the 
beam is given by 


Mc = Ms + Mas 
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1 
= Ke 


For rigidities equal to or less than 
75 per cent the center moment is 
maximum and will govern the design 
of the beam. In the design proce- 
dure the beam is first designed as a 
simple beam, freely supported. The 
required simple beam section mod- 
ulus is then multiplied by a reduction 
factor F which gives the section 
modulus required for the worst con- 
dition of loading but which takes 
advantage of the semi-rigid connec- 
tions. 


Section modulus required by 
ws proposed method = Mc 


~ Section modulus required for Ms 
simple beam 














Hence: 
Mc Mr Ki) 
Pe aa la K (10) 
Ms Ms B 
2+ = Kc 


The reduction factor F, then, is 


the factor by which the simple-beam 
section modulus is multiplied to ob- 
tain the required section modulus for 
the beam. The ratio Mr/Ms depends 
on the type of load. 

Eq. (10) was evaluated for end 
connections providing 50 per cent 
rigidity; similar equations have been 
derived for other rigidities. In Figs. 
6, 7, and 8, charts are shown which 
give the reduction factor for various 
types of loads and percentage rigidi- 
ties. 

The design procedure 


The following design procedure is 
based upon the assumption that data 





(a) 


are available which give 
able end restraint value. 
tage rigidity”, of any si 


depend. 
~ percep. 
a a ird COn- 
nection. Such values } 


been evaluated for a lim 
of connection types. 1] 
progress at the Fritz 
sponsored by the Ameri: 
of Steel Construction wil] 
previous work on riveted 
by J. Charles Rathbun® in ‘his coyp. 
try and by J. F. Baker’, ©. Bath, 
and others in England. {he coy. 
bined results of these te-ts should 
establish dependable criteria — {o, 
riveted connections. In the welding 
field, highly rigid connections have 
been tested®, but in the semi-rigid 
class only the seat and top male 
type has been studied in detail’. 
Further work is needed on yarioys 
types of welded connections. 

It is important to note that. in 
spite of the present lack of estab. 
lished standards, the application of 
this design procedure may be made 
to any particular building design 
through the expedient of actually 
testing typical proposed connections 
to be used in the structure. 

The actual details of the design 
procedure may be outlined as fol: 
lows: 

1. Design the beams for maximum 
bending moment assuming simple 
supports. 


2. Calculate Ks = 2 for the beam 


already 
number 
now In 
DOratory 
Institute 
‘plement 


nections 


and =Kc= zi for the columns above 
c 


and below one end of the beam. 
Ks 


3. Determine the ratio of Ke 
~ ( 





Mca Mog 


MEA (b) ne 


Fig. 5. Analysis of semi-rigidly connected frame for critical loading condition. 
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decide on the percentage rigidity to 
use in design, and determine from 
Figs. 6, 7, or 8 the reduction factor F 
for the existing load condition. 

4. Multiply the section modulus 
required for simple-beam design by 
the reduction factor F, and redesign 
the beam on the basis of the reduced 
modulus. 

5. Calculate the semi-rigid end 
moment for the condition of all 
beams loaded by multiplying the 
fixed end moment by the per cent 
rigidity assumed. 

6. Select a connection on the ba- 
sis of end reaction, semi-rigid end 
moment, and percentage rigidity 
assumed, 

In step 2 the stiffness of the beam, 
Ky, is based on the simple beam de- 
sign. Ky could be based upon the 
reduced Jp of the final design, but 
since this is not known the approxi- 
mation provides a direct design pro- 
cedure and is on the side of safety. 
However, if a particular beam size 
is repeated under identical loading 
conditions a great number of times 
a further economy would be intro- 
duced by estimating Kg as 80 to 85 
per cent of Kg for simple beam mo- 
ment and verifying the estimate after 
the beam is designed on the basis 
of reduced moment. One trial de- 


sign would be the most that might 
be required, 




















If the column sizes are not the 
same at each end the design may be 
based on the more flexible end with 
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Stiffness Ratio say at One End of Beam 


Fig. 6. Reduction factor F for four different types of loading. Abscissas are ratios of beam and column rigidities at a joint. 


the approximation again on the side 
of safety. If the loading condition 
is moderately unsymmetrical, the 
end moments may be approximated 
at each end by Eq. 8, and the approxi- 
mate bending moment diagram for 
the beam constructed. The severe 
loading condition assumed in Fig. 
5 and the extreme improbability of 
its occurrence renders meaningless 
small errors of a few per cent which 
might be introduced by applying Eq. 
8 to unsymmetrical conditions. 

In step 3 the decision regarding 
what per cent rigidity to use in de- 
sign may be made arbitrarily, but 
after a little practice its selection will 
be based on questions of feasibility, 
economy, and preference for a par- 
ticular connection type. The final 
design of the connection in step 6 
ultimately may be made simply by 
reference to standardized connection 
tables which give safe values of 
shear, moment, and percentage rigid- 
ity. At present the selection must 
be based on existing experimental 
data available in the publications 
listed in items 2, 3, 4 and 7 of the 
accompanying bibliography. 

The design procedure may be illus- 
trated as far as beam selection is con- 
cerned by an example. It is desired 
to select a beam, having 50 per cent 
rigid connections for a uniform load 
of 2 kips per ft., a span of 20 ft., and 
framing into the flanges of 10-in 49- 
lb. WF 49 columns of 10 ft. story 
height. 
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The simple beam moment is: 


Ms = om = 100 kip-ft. 

= 1200 kip-in. 
_ M & 1200 kip-in. Z Ss 
8 j ste 60 in. 


f = allowable working stress in kips per sq. in, 
For a simple beam, a 16-in. 40-lb. WF 
beam would be required with J = 515.5 in. 


_ 515 Sins _ te 
Ks = 240 in. 2.15 in. 
- 272 9in.* = AR in 8 
~Kc=2 120 in. ~ 4.55 in. 
Ks 2.15 
7s 4a 


From Fig. 6, for p=50 per cent. F =0.73 
Required S = (0.73) (60 in. ) = 43.8 in? 
Use a 15-in. 33-lb. M-beam 

Saving = 40 — 33 =7 lb. or 17.5 per cent 
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Danger Ahead! Sewage Gas Hazards 


Contents in Brief — Asphyxiation 
and gas poisoning hazards at sewage 
disposal plants may originate at a 
number of points in the treatment 
process. Where the danger zones 
are located and what precautions to 
take are discussed in the following 
abstract. 


EXPLOSIONS, asphyxiation and poison- 
ing are gas hazards experienced in 
maintenance work on sewers and in 
the operation of sewage treatment 
plants. At the sewage works school 
held in March by Purdue University 
and the Indiana State Board of 
Health this particular aspect of. oc- 
cupational hazards was discussed by 
John S. Wiley, engineer of the state 
bureau of industrial hygiene. Much 
has been published with reference to 
explosions at sewage treatment plants, 
but comparatively little data are 
available relating to the other kinds 
of gas hazards, except as‘ to their 
medical significance. The following 
abstract, therefore, is confined to 
asphyxiating or poisonous if present 

It was stated by Mr. Wiley that 
any gas, except oxygen, whether ex- 
plosive or non-explosive, may be 
asphyxiating or poisonous if present 
in sufficient quantity. A non-poisonous 
gas may be asphyxiating if it dis- 
places the oxygen in the air to such 
an extent that there is not enough 
left for proper respiration or circu- 
lation in the blood. 


Asphyxiating gases 


Asphyxiants commonly found in 
sewers or at sewage treatment plants 
are of three general classes: 

(1) Gases which merely displace 
the oxygen, including methane, nat- 
ural gas, nitrogen and hydrogen. 
Methane is the principal one, and 
may be found anywhere in a sewer- 
age system if conditions are favorable. 
Natural or manufactured gas may be 
present in sewers as a result of leak- 
age from mains, but generally they 
will not be present at the plant, at 
least beyond the primary treatment 
stage. Nitrogen and hydrogen are 
rarely produced from sewage or 
sludge in sufficient quantity to be 
asphyxiating. 

(2) Carbon dioxide combined 
with partial oxygen deficiency. Some 
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carbon dioxide is exhaled in breath- 
ing and if the concentration builds 
up in the body sufficient carbon di- 
oxide cannot be eliminated by the 
blood due to the high carbon dioxide 
content of the inhaled air. 

(3) Carbon monoxide may be con- 
sidered as a poison, because a very 
small amount may be fatal, but it 
really acts as an asphyxiant, even 
though the oxygen content of the air 
is not deficient. A proportion of 100 
ppm is considered safe for several 
hours, while 500 is the maximum safe 
limit for one-hour exposure; 1,500 to 
1,800 ppm, or 0.15 to 0.18 per cent is 
considered fatal in less than an hour. 

Methane, carbon dioxide and car- 
bon monoxide are normal constitu- 
ents of sludge gas; some nitrogen and 
hydrogen may also be _ produced. 
Other gases (usually illuminants, 
such as ethylene) may be produced, 
but are usually simple asphyxiants, 
like methane. Normally, 95 per cent 
of sludge gas is methane and carbon 
dioxide, with the methane content 
varying from 50 to 90 per cent. The 
mixture of gases may be fatal even 
if the limits of safety are not reached 
for each gas. 


Many poisonous gases may be 
found in sewers and at sewage treat- 
ment plants, the most common being 
hydrogen sulphide, carbon monoxide 
(previously classed as an asphyxi- 
ant), chlorine, and gasoline vapors. 
Others include ammonia, phosgene, 
carbon tetrachloride vapor, sulphur 
dioxide, acrolein, and other gases 
which may come down with trade 
wastes. 

Hydrogen sulphide at 500 to 600 
ppm will produce fatal poisoning in 
an exposure of less than an hour, and 
is dangerous for long exposure in 
concentrations as low as 50 ppm. 
Though it can be detected at 2 to 20 
ppm by its “rotten egg” odor, the 
nose may become accustomed to this 
and so fail to warn of a dangerous 
concentration. 

Carbon monoxide may be produced 
in sludge and septic sewage; it is pres- 
ent in coal gas (4 to 10 per cent), 
water gas (30 to 40 per cent), and 
automobile exhaust gas (6 per cent) ; 
these gases may leak into sewers and 


cause trouble. As the mono 
a product of incomplete ; 
it may be present around ¢ 
equipment. 

Gasoline vapors are toxic, ang 
with their explosion and f, 
produce dangers in sewe; 
About 300 ppm can be d 
odor; 1,000 ppm is dan; us for 
exposure of several hours, a» | 1.099 
to 22,000 ppm may prove fatal jn 
less than an hour. 

Chlorine, used at the plant or ap- 
plied in the sewers, is one o! the most 
toxic poisons and has also 21) jrrita. 
ing action on the respiratory tract 
and the lungs. At 1 ppm it may be 
detected by a burning of the eves, 
but since the eyes may become accus. 
tomed to it, a dangerous concentra. 
tion may not be noticed. In less than 
fatal doses it may cause chronic pois. 
oning. 

Ammonia, which may be present 
in sewage or sludge, may be detected 
by odor at 80 ppm; it becomes dan. 
gerous for long exposure at 100 
ppm, and is fatal in less than an hour 
at 1,500 to 3,200 ppm. Phosgene is 
a very toxic irritant poison usually 
encountered in fires where chlorine 
or carbon tetrachloride may be pres- 
ent. It is more toxic than chlorine 
and not so easily detected. Carbon 
tetrachloride vapor is toxic, as are 
most chlorinated hydrocarbon vapors. 
The worst danger, however, is from 
the formation of phosgene in fighting 
fire with carbon tetrachloride or 
pyrene in a fire extinguisher. 

Sulphur dioxide, a product of 
combustion of any fuel containing 
sulphur, is an irritant and highly toxic 
poison. Sludge gas containing hydro- 
gen sulphide will form sulphur diox- 
ide on combustion, which is one rea- 
son for ventilating gas-burning equip- 
ment. The sulphur dioxide may also 
be present in the sewer system as 4 
result of trade wastes from industries 
where it is used as a bleach, preserva- 
tive or refrigerant. It usually gives 
ample warning, as it has a sharp 
penetrating odor at 5 ppm, causes 
coughing at 10, and burning of the 
eyes at 20 ppm. 

Acrolein is an extremely toxic gas 
which may result from the burning 
of grease, scum or screenings at the 
plant, or from the burning of sludge 
gas if the sludge contains these me 
terials in large quantity. At | ppm tt 
is dangerous for several hours’ ¢ 
posure, and is fatal at 25 ppm ™ 
less than one hour. 
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Controls for gas in the sewer sys- 
tem should include the following: 
(1) frequent cleaning and flushing 
of sewers to prevent gas formation; 
(2) ventilation of sewers and man- 
holes (preferably with portable 
blowers) before men enter; (3) use 
of detectors, such as explosimeters, 
carbon monoxide indicators and hy- 
drogen sulphide detectors ; (4) wear- 
ing of personal protective devices. Air 
ine respirators or oxygen masks 
provide protection against all asphyx- 
jating or poisonous gases. Gas masks 
of all-purpose type, approved by 
U.S. Bureau of Mines, protect against 
most poisonous gases (unless present 
in excess amounts), but not against 
a deficiency of oxygen. 

Controls for gas at a sewage treat- 
ment plant should include the follow- 
ing: (1) frequent flushing of pits, 
sumps and screen chambers to pre- 
vent formation of gas due to septic 
action; (2) ventilation of gas burn- 
ing equipment, chlorinator rooms, 
storerooms for chemicals and chlorine 
cylinders, and fume hoods in the 
laboratory; (3) purging of digestors, 
sumps, Imhoff tanks and _ similar 
areas before men enter them; (4) 
frequent inspection and maintenance 
of gas seals, traps, pipes, meters, 
gages and burning equipment; (5) 
use of alarms for poisonous gas, ex- 
plosive gas and oxygen deficiency; 
(6) use of such detectors as canaries, 
explosimeters, hydrogen sulphide de- 
tectors, carbon monoxide indicators 
and chlorine leak detectors; (7) 
wearing of personal protective devices 
such as air line respirators or hose- 
connected masks, oxygen and gas 
masks, and safety belts, 


Handling Chlorine Leaks 


What to do when a chlorine tank 
leaks is solved in different ways. In 
Chicago some of the safeguards are 
as follows: Fans are provided to 
change the air in the chlorine rooms 
in one minute; for small leaks a water 
ejector made of duriron exhausts the 
gas from a hood over the leak and 
discharges into a drain; when a large 
leak occurs the cylinder may be low- 
ered by an electric monorail hoist 
into a tank containing enough caus- 
tic solution to neutralize 50 per cent 
more chlorine than in a full ton con- 
ainer. As containers with 500 to 700 
lb. of chlorine in them will float, pro- 
“sion is made to weight them down. 


Outside Rods Hold Semi-circular 
Concrete Form Without Interior Ties 


THE SPILLWAY SECTION of Gunters- 
ville Dam on the Tennessee River 
required high slender piers for the 
gate structure and to support the 
operating bridge. The upstream end 
of the 8-ft.-wide pier is a semicircle. 
General form design called for 10-ft. 
lifts of concrete with two rings of 
forms used, the lower one being 
“jumped” and supported on the top 
ring for the next lift of concrete. 

Panel forms of unusually heavy 
construction were used throughout 
the work, the standard size being 42 
ft. by 10 it. and weighing 6 tons. 
Heavy equipment was available for 
handling and excellent lines and sur- 
faces were obtained. 

To insure good lines on the round- 
ed nose and to simplify erection, the 
form for the semicircular nose was 
designed to be held with rods cir- 
cling the exterior of the form, much 
like rods around a wooden tank. As 
shown in Fig. 2, the ends of the rods 
were tied into the 42-ft. side panel, 
which also held the opposite thrust 
of the downstream form. Design was 
based on filling at 4 ft. per hour and 
maximum pressure of about 700 lb. 
per sq.ft. 

Tension on rods = dh P 
in which 

d = diameter 
h = height 


P = concrete pressure 


per unit 
area 


Heavy vertical wales required the 
use of only two rods spaced to con- 
nect with the existing wales of the 
side panel forms. No interior ties 
were used in the nose form. 

Resultant concrete was free from 
the usual breaks around rods set at 
an angle, and forms required no re- 
pairs as they stripped easily rather 
than being pulled off over rods. 

The form was designed by C. C. 
Cullum, then office engineer, from 
the suggestion of E. P. Fowler, assist- 
ant general carpenter foreman, of 
Gunterville Dam Construction De- 
partment of TVA. Geo. P. Jessup 
was construction superintendent and 
Verne Gongwer, project engineer. 


Fig. 2. Nose form, 8-ft. diameter. Two 
l-in. rods carry load of 10-ft. lift of 
concrete. 
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Fig. 1. Bottom "lifts" of rounded nose 
form. Note that circular rods attached 
to side panel forms carry entire load. 
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From Field and Office 


Working problems and time-saving methods for engineers and contractors 


Brings Shop to Machine 


Ordinarily in repairing contrac- 
tors’ equipment, the machine is 
brought to the shop. Growing out of 
an observation that high-priced ma- 
chinists spent 2 hr. a day walking 
back and forth from a shop 150 ft. 
from the repair yard, Donald B. Mac- 
Neal, renter and repairer of heavy 
machinery and used equipment, con- 
ceived the idea of fitting up a shop 
in a boxcar and bringing the shop 
to the machine. He bought a stand- 
ard automobile car, 40 ft. long and 
10 ft. high with double doors, and 
has equipped it (see illustration) 
with sufficient tools and parts to make 
in the field all ordinary repairs on 
a crane, shovel or other heavy ma- 
chine. The car has the latest MCB 
trucks and can be dispatched to any 
part of the country by rail. 

In one end of the car on one side 
is a Model A Ford engine belted to 
a line shaft to drive a hacksaw, 
grinder and buffer, drill press, com- 
pressor and lathe. On the other side 
is a work bench with vise and on 
the walls are tools, mostly wrenches 
arranged according to size. In the 
opposite end of the car, one side is 
taken up with small parts for cranes 
and the other with a large array of 
bins for bolts, nuts and small stand- 
ard parts. A grease barrel is located at 
the end and a bench with pipe vise 
on the other side. In the center is an 


anvil and forge and for winter use 
a depot coal stove is provided. 


Portable Electric Welder 


Changes in the bracing of end por- 
tals on steel highway bridges have 
been made by the Oregon State High- 
way Commission to eliminate im- 
paired clearances. By use of a 200- 
amp.-hr. electric welding outfit 
mounted on a 14-ton truck, the struc- 
tural changes are made by a crew of 
two. 

It has been possible in most cases 
to cut out with an oxyacetylene torch 
the knee brace that was in the way 
and then to cut this brace to the 
proper length and weld it back into 
the portal bracing system in such a 
way that it would afford adequate 
stiffness without interfering with de- 
sirable clearances. 


Camera Memoranda 


A coil of pipe through which hot 
water is circulated prevents freezing 
of the wet contents in the ash stor. 
age bin at the Schenectady incinerg. 
tor during cold weather. The 35-cu.yd. 
metal bin receives ashes from the 
quenching trough and the ash is re. 
moved by truck. The pipe coils sur. 
rounding the discharge neck of the 
hopper are connected with the circu- 
lating hot water heating system used 
in the incinerator. 


Cable Tension Adjusting Device 


A device for adjusting tension and 
length in 13-in. cables used to support 
a transporter ferry at North Bend, 
B. C., consists of the simple arrange- 
ment shown in the picture below. 
By using hand cranks on both ends 
of the worm gear shaft, a balanced, 
two-man-power operation is ob 
tained. There are two cables, 20 it. 
apart, each with its own adjustment 
mechanism. 


Cranks on the projecting ends of the worm gear shaft make it easy fo adjust 


this cable on a transporter bridge. 
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L. was no coincidence that, when 

modern Diesel engines arrived at industrial 
effectiveness, there were Exide Batteries ready to 
crank them rapidly, dependably, economically. 


Just as Exide has always been closely associated with 
every field in which batteries are used, Exide has been 
a part of Diesel engine progress from the beginning. 
The progressive battery demands of Diesel engines 
have been anticipated. Today, Diesels big and little 
find specialized Exide Batteries ready to crank them 
under all conditions. 


To do this, Exide Batteries must have high cranking 
speed, ruggedness, dependability and trouble-free long 
life. They do. They and Diesels make a well-matched 
team. Write for full details. 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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SPECIAL 
EXIDE BATTERIES 
FOR 


Telephone Companies 
Utility Companies 
Movies 
Radio Broadcasting 
Wire Photo Companies 
Passenger Automobiles 
Trucks and Buses 


Farm power and light units 


Tractors 
Airlines 
Railroads 
Steamship Lines 
Coal and Ore Mines 
Emergency Lighting 


Army and Navy 


Exide 


BATTERIES 


FOR CRANKING 
DIESEL ENGINES 
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veys of Aedes aegypti mos iitoes dyriy 
the past two years in prevention of ‘. 
; i ) introduction of yellow fever into ty 
1 ; YY Ah f ar a» United States. He continues as a con 
ALA \ . missioned officer in the |. S, Py} 
1 de fy . Health Service with the rank of passe 
hia | 


assistant sanitary engineer. 


Ope A ; (as 
( Be WY oe . q Ray C. Ewatp has been succeeded 
j A | 


president of the Minneapolis city plan 
ning commission by O. FE. Enricksoy 
Erickson’s old position of vice president 
has been filled by F. H. Stevens; Steven: 
old work as secretary of the organiz 
tion has been taken over by J. A. Bruyer 


Arvin Rocers Moore, architect of A 
lanta, Ga., has been called to activ 
duty as Construction Quartermaster 


THE MOST EFFICIENT CRANES Camp Tackam, S.C is An 


will be closed during the present national 


FOR SHIPYARD SERVICE aay gre sate? gd pel 


Many of the country’s largest and busiest shipyards have as a captain in the regular army. 
installed 
Davin M. MacAtpine, during the past 


year a member of the civil engineering 
faculty at Robert College in Istanbu! 


Turkey, has returned to the United States 


to begin new duties as instructor in civi! 
S b | v YA Ki D 4 FY 0 LV re h S engineering at the College of the City o! 
New York. 
to serve the building ways. One REVOLVER easily covers 
ene Most are mounted on self-propelled portal structor at Purdue University, has been 
appointed assistant professor of civil 
The perfected AMERICAN Design makes possible a lighter engineering at Alabama  Polytechn 
machine with no sacrifice of strength or stability. Five mod- Institute. Previous to teaching 4 
els, covering the entire range of shipyard requirements. Purdue, Hubler spent four years with 
Electric, Diesel, Gasoline or Steam Power. the Indiana State Highway Department 


Write for new catalog No. 400-R-1 describing the complete He holds two civil engineering degree 
line of AMERICAN REVOLVERS. from Purdue. 


. M. Dawson, d of the college 
‘ Ws ; RICAN HOIST & DERRICK CO. Rms ae Tlatesiey of to 


TILA st ae TTT T. R. Acc, dean of the Towa State Colts 


engineering department, and WILL. 
AMERICAN TERRY DERRICK CO. sourn xeaeny, a. a. L. PERKINS, secretary of the Towa state 
board of architectural examiners, hav 
been named as a three-man board | 
survey requirements for a new Iowa statt 
office building in Des Moines 


ELL Ete DO rand Caf MEL Lacey V. Murrow, state highway dire 
Ea rF " State Highway 


tor of the Washington Sta 
PERFECT GRIP r FORGED STEEL GALVANIZED Department, has been given an indefinite 
DEALERS wiTtTH STOCK Pe Ae OO DACP AS CITIES (Continued on p. 


J. W. Huser, a former engineering i0 


«vt RED y, 
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Wide Range of Models and Types 


— 73 to 6 HP 


Look to Baigga ¢ Stuallon FOR THE UTMOST 
IN PERFORMANCE AND DEPENDABILITY 


Look with confidence to Briggs & Stratton air- 
cooled gasoline motors—the best known name 


in its field — for the latest 
and most advanced develop- 
ments—for every application 
requiring 24 to 6 HP. 

The Briggs & Stratton organi- 
zation — with its outstanding 
concentration of technical 
knowledge and experience, 
its modern plants, equipment, 
and skilled workers — builds 
gasoline motors which are 
more than equal to today’s 


STANDARD 
EQUIPMENT ON 


®@Lawn Mowers ® Tractors, Cultive- 
tors © Washing Machines, Milk Cool- 
ers © Sprayers, Dusters, Sorters, 
Conveyors @ Grinders, Mixers, Pul- 
verizers, Graders © Pumps, Water 


Systems, Compressors ® Milking Mas 2 | 


chines, Separators, Chargers ® Con- 

tractor and Railroad Equipment © 

Family Boats, Tenders, Scooters, and 
hundreds of other applicctions. 


Cie Src 


most exacting power and performance demands. 
You can expect and get more horsepower per 


dollar — greater operating 
range—more flexible power 
— more motor value from 
Briggs & Stratton. Machines 
and equipment that require 
gasoline motor power in the 
2/, to 6 HP range, will do a 
better job—at lower cost— 
when they are powered by 
Briggs & Stratton. 


BRIGGS & STRATTON CORP. 
Milwaukee, Wis., U. S. A. 





IT’'§S POWERED RIGHT WHEN IT‘S POWERED BY BRIGGS & STRATTON 
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Swinging 110 feet of boom 


With the outer end of that boom made lighter in 


weight by Aluminum construction, as on this 
dragline, the operator swings it wider and faster. 
He moves more material in a day’s work. 

The outer 80 feet of this dragline boom are 
constructed of strong, lightweight Aluminum 
Alloy plate and shapes, making possible its 110- 


foot length. The greater reach of this longer boom 


is no job for a jitterbug 


means fewer shifts of the dragline and more pay- 
lifts per working day. Then too, they are able 
to use a larger bucket; more load per lift. 

Aleoa Aluminum Alloys are performing an 
equally valuable service on many other types 
of material-handling equipment. ALUMINUM 
Company OF America, 2108 Gulf Building, 


Pittsburgh, Pennsylvania. 
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Atlant: 
Baltim 
Birmin 
Bostor 
Chieag 


Cinein 
Clevel: 
Dallas 
Denver 
Detroi 


Kanga; 
Los A 
Minne 
Montr 
New ( 


New Y 
Philad 
Pittaty 
St. Lo 


San Fy 


MATERIALS AND LABOR PRICES 


Market quotations on construction materials and wage rates reported monthly by ENR correspondents 


price increases again provide the major change in the construc- Aside from lumber, only minor changes are reported for October. Sand 
material field for October. Short Leaf Yellow Pine is up $5.00 and gravel are 25c. per ton lower in Dallas; and crushed stone is up 5e. 
per M ft. in Atlanta ; » Ae on peg —_ in alee up per ton in St. Louis. Ready-mixed _conerete is 25e. per cu.yd higher 
2.00 in Cleveland; up “0 0 $5.5) mn Vallas; up $2. to in Baltimore. Red lead increased 25c, per 100 Ib. in all of the ENR 
Kansas City; up $1.00 to $3.00 in New York; and up $3.00 to twenty cities. 
2. ghe ; ; 5c. Th ” 
t. Louis. Douglas Fir is $2.00 higher in Boston; 50c. to $1.75 Reinforcing bars are up 15c. per 100 Ib. in Los Angeles, and 7%c 
Kansas City; $1.00 higher in New York; and $1.50 higher hts la Sen 4 inate Gabe Ghanian in tha commtreet’ teel list 
polis. The lumber prices in Montreal have been set at the iigher in San Francisco for the only changes in the construction ste¢ § 
which prevailed in June, 1940 by order of the Dominion Controller of labor rates in both the common and skilled construction groups are 
These prices will extend through the balance of the year unchanged from September. In Seattle a change in the length of the 
Lamber. de plywood manufacturers, in many cases, are out of the market working week has taken place; an S8-hour day, 40-hour week supplant» 


py & the rush of defense orders. the former 6-hbour day, 30-hour week. 


CEMENT, AGGREGATES, READY-MIXED CONCRETEW—F.0.8. city 


-———PORTLAND CEMENT—-——— ——-SAND AND GRAVEL- CRUSHED STONE CRUSHED SLAG CONCRETE 
Per bbl, carload lots, including 40c per Per ton, carload lots Per ton, carload Per ton, carload Ready Mixed 
bbl. for bags, cash discount not deducted Gravel, Gravel, lots lots, f.o.b. plant 1:2:4, 50 c.y. or 
Sand 1} in. 


i 
65 $1 
zat 1 
1 
1 


1} in. j in. more. delivered 
$1.55 90 
l 


5t f 3.75 


Cloth Bagsa Paper Bags Bulk 1} in. 


$2.90 $2. 66 $2.61 $1.75 ‘ f $1.95 $1 

.06 86 70% t 1. 20; 1.75} 
25 2.05 75 i 1.50 1.00 80 
506 2.30 . 20; 20; .90t 1. 20f 5. 75m 


35 2.20 2.00td ‘ 2.00td 00td 


www wh 


.33 2.08 .20 wa 1.10 80 
.75 jena 45% ji 1.30% 70% 
-05 .85 Tip ‘ 1.25 69p 
7 ve .20 § er 
.98 .78 .30 § 30 


REESE SAEs 


m™ to tO Fe OS 


z 


31 .16 .85 2.: 91 ; 
05) Seis .00 : .00f .00/ 
65 “3 00h 2! 00h 00h 
82r \ ee 2: 85 00%: 
16 : .50 50 ‘ seine pe 


St 
= 
tom to tot 


2.41 
. 60 
32 
44 
55 


.35ft owen . 25de 2ode ode . 65de . 75de arena eae 
07 ; .55f .65t 2! ated acess ‘ 1.00 . 95k 
19 1. .40t .40t , 2.25f 2.25f a 1.50 . 50 
30 De 50t 50t .23/1.: 90h 90h 75g 759 50 
.16 .96 1.6 .36 .36 5 1.46 1.46 cea 95 
2.950 . 700 meres 1.000 .000 ‘ 2.000 2.000 Sak were .25 
tDelivered. a10c. allowed for each returnable bag. 6 10c. per bbl. off miles of Public Square. J 5% discount for cash. k Discount 35c. 500 to 
for cash. ¢ Plus municipal tax. dPercu. yd. e Barge lots alongside docks. 2000; 70c. 2000 to 5000; 95c. over 5000. 1 Up to 200 cu. yd m 50c. off 
{Crushed granite. g F.o.b. Granite City, Ill. A F.o.b. plant. i Within three forcash. n25c.y.ormore. o 2% offforcash. p 10c. per ton off, cash 15 days. 
r 10c. per bbl. off, cash 20 days. 
CASH DISCOUNTS CEMENT to Contractors: trick delivery, 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount 
10c. per bbl. for payment within 15 days of date of invoice. Subject discount 10c per bbl. 20 days in Montreal. 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundable. 
Bagged Bulk Bagged Bulk Bagged Bulk 


$1.65 Ironton, Ohio 60 $1.55 Richard City, Tenn. d . Q88O— 6:45 

Dallas, Tex. (Ime. 5c. tax)... ¢ 1.75 Limedale, Ind .70 1.65 Steelton, Minn............. 1.80 1.75 
Hannibal, Mo. j 1.65 N c, V . 65 1.60 Universal, Pa Saas 1.65 1.60 
1.70 Northampton, Pa .55 1.50 Waco, Tex. (5c. tax in Tex.). 1.75 1.70 

1.65 North Birmingham, Ala... . .70 1.65 Montreal yd Peed 1.55 1.55 


Newt tty 


PAVING BRICK, BLOCKS, ASPHALT, ROAD OILS—F.0.8. city 


IR NEE, AAT EE RT AACN TERR TT TS ALTE NT 


PAVING BRICKS AND BLOCKS PAVING ASPHALT ASPHALT BINDERS— CUTBACK ROAD ASPHALT 
Granite Brick Wood FLUXES ASPHALT OILS EMULSION 

per M. lots per M. persq. yd. Per ton, less than 80 Per gal., 80 300 pene- (Quick-breaking) 
of 50,000 3r4y8} in. 3} in. penetration tration Per ton Per gul. Per gal 
4x4x8 in. carload lots 16-lb. treat Tank car Drums Tank car Drums Tank car Drums Tank car Tank car Drums 


Atlanta........ ; $39.35 $2.25 $17 .30¢ $23 . 83¢ $0. 0695¢ $0.1018¢  $0.0734he $0.1257h $0.0634e $0.0734 $0. 1257 
' 45.00 2.75 14.00 20.00 -06 .09 -065h - 115A ee “aeee ; 
27. 503t asa 18.20 23.20 -0747 . 1047 . 0834A . 1484h 
47. 3.25 14.00 20.00 .06 -065h - 115A crabs 12 
50. 1.30d 14.50 18.50 13.009 : ‘ ‘ ‘ ‘ 12: 


es 


Cincinnati 
Cleveland 
Dallas......... 
Denver......., 
Detroit... 


eave 13.50 17. -10 
2.80 15.50 : 5 
13.25 


S5 SNESS 
SB sesez 


Kansas City... 
ut Angeles. ... ‘ f 
Minneapolie. ... 4 24: 12 é aes 
Montreal... . 6: 6 21.: ; .137 .121h 135 
New Orleans, ... ha 055 “085 06 “09h be ky 078 


-ll 
-0525 


New York 7i 5. 21. .06 09 065 15h 07 ae 


Philadelphia oa 9 6 ‘ : = , 
Pittaburgh . : : ‘ ‘ . 05. .08 : 09h . 0% 06 .09 


¢ #0 ee 
St. Louis fere. Le 
ae . 37. aa’ , 19. 
San Franciseo 
Seattle 


19.009 06h 095h 04 09 “1125. 

6.50 15. }. 15.009 7.00 17.50 25 0525 -1125 

tD ee 14.70 24.10 24.10g 9.50/10.50 23.00/24.00 7.759 05754 1308: 

“a @ F.ob, Baton Rouge. 6 Delivered to purchaser's warehouse. reduction intra-state class freight rates, only Georgia affected. / Mexican. 
2 in 42) in. 6 to 8b. treatment. Local reduction due to 20% gPerton. hAPergallon. iF.o.b. Martinez. j 3x354x8'4 in. 
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IRON AND STEEL PRODUCTS —BASE MILL PRICES 


STRUCEL. REINF. RIVETS WIRE SHEET — STEEL RAILS- —~—-— ———- TRACK SUPPLIES 
SHAPES- BARS j-in. strue- NAILS PILING Per Gross Ton Angle Std. Tie Track 
PLATE ?-in. billet b tural Base d Standard Light Re-rolled Bars Spikes c Plates Bee 
Birmingham..... $2.10 $2.15 ; $2.55 $40.00 $10.00 ; $2.70 2.15 $4.15 
Chicago 2.10 : : : , ; ; 15 en 
Pittsburgh 2.10 : 8 n : ; ; 15 7 


Cleveland 
Youngstown 
DOWON...s3 6 saece 


Gulf ports. ...... 3; 
Pacitic ports 2. 


t Delivered. a F.o.b. cars dock. b Rail steel same as billet prices. Steelton, Pa., on spikes alone, Lebanon, Pa., Richmond, Va. id ewitchin 
c Other basing points include Portsmouth, O., Weirton, W. Va., St. Louis, charge $18 per c.l. iis 
Kansas City, Minnequa, Colo., and Pacific coast ports, on tie plates, alone, 


IRON AND STEEL PRODUCTS —F.0.8. WAREHOUSE, PER 100 LB. BASE PRICE 


STRUCTURAL --_————REINFORCING BARS*—---—-—-EXPANDED METAL LATH—WELDED FABRIC REINFORCING = SHEET. 

SHAPES Per 100 lb., 2 in., base price —Per 100 sq.yd.. carload lots— —Per 100 8.f., carload lots— 6x6 in. No. PILING 

Per 100 Ib. 15 tons or over b Add $/ewt. for Std. diamond Std. ribbed 4x16in., No. 4x12in.,No. 6 & 6 wires Per i |b, 

base price New billet Rail steel Switch ; mesh, 3.4 Ib. 3.4 Ib. 5 & 10 wires 8 & 12 wires Persg. yd base 

NR in cicvess $2.34 $2.39 ‘ $21.00 23. $1.82 #1.35 $0.1719 $3 
Baltimore........ 3.70 2.90 , = 24.00 1.70 1.27 .1611 
Birmingham. .... 2.10a 2.15 2.15 J = 20.50 1.80 1.34 1701 


> price 


2.61 
2.15 
-46¢ 


21.50 
19.50 
20.50 


1.76 ; 1656 
1.67 28 1575 
.66 .25 . 1566 


ee ges 


to NS to 


15 
-25 
-95 


2.50 . 66 . 28 . 1566 
.93 ; . 1827 


97 . . 1863 


mae gotoes 
g &Be 


88 #2 
S8s 


.35 
-51c 
25 


1.68 ‘ . 1584 
.78 1. . 1683 
.93 43 . 1827 


19.50/20.50 21.50/22.50 80 ‘ -1701 
26.50 29.00 -99 ’ 319 
21.50 23.50 -82 . 1719 


Minneapolis 


New Orleans 


tN ND RIND go G0 HD 
sss 


. . . ‘ : F .76 : . 1665 
Philadelphia ; y ‘i ; , 71 ji .1611 


Pittsburgh....... : 2.15 ‘ ‘ J ; ; .59 . 1503 


Bt. Louis. ....... . 2.39 ° : . ‘ 28. -69 1. - 1602 
San Francisco... . 3.35 2.40 ‘ é é . 25. -93 i. . 1827 
2.75¢ 2.50 25.50 27.50 93 1.4: - 1827 


t Delivered. « Mill prices. 6 5-15 tons, add 15c. 1-5 tons, add 25c. Less than 1 ton, add 50c. c 20 tons or over Base. d Mill price plus freight. ¢ F.ob. 
dock. /f Includes delivery in free delivery zone. g Less than 1 ton, add 30c.; 1 to 5 tons, add 10c. High scrap steel prices cut former 15c. differences between 
new billet and rril steel in many mills. 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 


Cc. L PIPE — VITRIFIED SEWER PIPE————— CLAY DRAIN CONCRETE WROUGHT STEEL PiPE——~ 
TILE SEWER PIPE Full standard weight, h 

Per net ton Per foot, delivered ASTM C13-35 Per 1,000 ft., car- Per ft., delivered; 1 to2in., Butt Weld 3} to 6in.; Lap Weld 

f.o.b.6in. std.8in., std.12in., 24in., 36 in., load lots, f.o.b. ASTM C 14-35 Black Galv. Black Galv. 
#.8. 8.8. 6 in. 8 in. 12 in. 24 in. ] % % 

59.7 51.2 

63.00 

59.7 


$0. 26d $0.468bc $1.8525 J $85.00 $128.00 $0.45 1.642 


-35 60 2.30 ‘ 115.00 150.00 -50 1. 
-26 -468 1.7875 : 85.00 : -40 1. 


te oto 


-231 4455 .89 . 227% 180.00t : .50 2. 
28 54 2.25 3 100.00} ‘ .38 FF 
- 245 4995 : 105.00 : -60 i. 


61.6 
63.: 
63.4 


a 


. 196 .378 : ° 59. , -35 65.: 
-28 . 504 . . / : -46 


-24T -52t 


Sis! 


245 4725 ; ‘ . ; .33 
-30 ‘ 2. ‘ ; ‘ 45 
-00 


$ ese ss age sary 
O0e pom oon oto” 


t 20% pom COM 


Minneapolis. ... 
Montreal 
New Orleans... 


-70 
-48 
37 


s&s 32% 


-50 
54 
-85g 


Philadelphia. . . 
Pittsburgh 


BSS SSN as, 
S28 888 Sus 


Sés 
meee im 


Gh. Sas csce 52.48 J 43% y ‘ ; .75j 1. 80k 
San Francisco. . 55.00 . ‘ 3 5.895 107.25 , .54 2.50 
55.35 é ° 52 6.30 72.00 3. .3df 1.30/ one 

t Delivered. + F.o.b. a B. & 8. class B and heavier, C/L lots, 200 tons and on butt, 1} on lap. Freight is figured from Pittsburgh, Lorain, \., ( oe 
over Burlington, N.J. (base) $49.00. Gas pipe and class A, $3 per ton additional, Dist. Billing is from point producing lowest ptice at destination. WK‘ )UGH 
4 in., $3 per ton additional, 30 in. and larger usually $2 per ton less. 6 Double IRON PIPE: Base price and list prices per ft. same as wrought stee! pipe. a 
strength. c List to dealer. d List. ¢30-inch. f Less 5% for cash. g Culvert count for Pittsburgh base: Butt-weld—1 in. and 1} in. black 34, galv. 19; it 
pipe. h Discounts from standard list consumers carload prices, except Pittsburgh in. black 38, galv. 21}; 2 in. black 37}, galv. 21. Lapweld—2} in, to 3} in 
prices are f.o.b. mill. Base price $200 per net ton. List prices per ft.: } in., 84c.; black 31}, galv. 17} in.; 4} in. to 8 in. black, 32} galv. 20. 7 Reinforced; spec. 
Zin., 114e.; lin., 17¢.; 2in., 37c.; 24 in., 584e.; 3 in., 764c.; 4in., $1.09; 6in., $1.92. C 76-37. &k Reinforced; spec. C 75-37, 
t Applies also at Lorain, Ohio, mills. Chicago delivered base is 2} points less 
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DO THE HEAVY “HOUSEWORK” 
ON PITTSBURGH’S HOUSING PROJECT 


® Terrace Villages No. 1 and No. 2, being built 
by the Pittsburgh Housing Authority in con- 
junction with the Federal Government, are 
one of the largest housing projects ever 
undertaken. The two villages comprise 
a total of 2,653 dwellings, cover 150 

acres, and will cost $8,425,329. 


Lorain shovels and cranes have 
done more than their share of 
the heavy “housework” on the 
job. Eleven of these units 
have seen service to date. 

The 2-yd. “87” shovel 
shown below was one 

of several Lorains 

which dug 3,500,000 

yds. (most of it 

: rock) from the 
es aaa tops of two 
Pe [> hills. The two 
ts, 5 Lorain-79's, 


iF 


pictured operating as crane and 
clamshell, handled a wide variety 
of general excavation, placed con- 
crete, hoisted steel to the floors and 
lumber to the roofs. 


The predominance of Lorains on 
this mammoth project reflects the opin- 
ion of not one but many contractors. 
And the wide use to which they‘have 
put these machines indicates their con- 
fidence in Lorain performance and 
Center Drive design regardless of type 
or capacity. 


Make it a point to investigate the 
reasons that have made Lorains 
the outstanding shovel and crane 
choice on countless big time 
jobs. Start now by writing for 
complete information on the 
¥e to 2%-yard Lorain line. 


Re THE THEW SHOVEL CO. 


LORAIN, OHIO 


Hunkin-Conkey Const. 
Co. make a total of 
10 Lorains for them. 





LUMBER, TIMBER, PLYWOOD —PER M FT., B.M., CARLOAD LOTS F.0.8. 


SHORT LEAF YELLOW PINE AND DOUGLAS FIR 
All S. L. Y. P. is No. 2 common or beiter and for No. 1 N. C. Box. 
All Fir planks No. 2 common: Fir timber is No. 1 common. Lengths up to 20 ft. 
2x10 548 
$30. 
36.00 
.00 
28. 
40. 


60. 
38. 


848 
00 
00 
.00 
-00 
.00 


5. 00° 


S48 S48 


2x8 

$26. 
35. 
36. 
25 
31. 


1x8 848 
$30 00 
34.50 
34.00 
26.00 
31.00 
33. 00° 
32.00 

.00 


2x4 
$25. 
3 


2x6 
$26. 
35. 


1x6% 
$30 00 
33.00 
00 
50 


Atlanta. . 
Baltimore 
35 
00 
.00 


Birmingham. ... . 


Boston 


Chicago 


Cincinnati 


Cleveland 
Dallas 


Denver 
Detroit 


Kaneas City... .. 


Los Angeles. . 
Minneapolis 


Montreal 
52.75 


25 
32. 
40. 
47. 
25. 
39. 


47. 
49. 
37. 


= 


sess 


$1. 

41. 

22. 23.00 23. 22 

Be 21.00 21.00 21.00 21.00 21. 

Bold Face type, Southern Pine. Italics, Douglas Fir. ' Longleaf. * Roofers’ 

N. C. Pine. *Spruce. ‘4 Native. * Western Pine, No. 3 Common. ? Spruce. 

"Norway Pine. { Delivered. a Yard prices. 6 Contractors discount in 

Minneapolis and St. Paul discontinued May 21, 1938. c5M ft. or less. d At 

ship's tackle. ¢ 10% discount taken off. f Up to 18 ft. t Montreal prices sta- 
bilized for balarce of year by order of Dominion Controller of Lumber. 


GLASS, EXPLOSIVES, CHEMICALS 


-——EXPLOSIVES——.. 
Per Ib. 40% An monia 
Gelatin in 50-lb. cases 

delivered in 200 lb. lote* 


49. 
41. 


S8sse 


——WINDOW GLASS——. 
Discounts from jobbers 
list, Aug. 15, 1938 
Single or Double Thickness 
A quality B quality 
75% 75% 

83% 82% 

75% 75% 

82% 82% 

79% 79% 


77% 
79-10-10% 
78% 
77% 

79-10% 


$0.15 
-15 
- 105 
15 
-15 


Baltimore 
Birmingham 


-15 
- 205 
- 165 
. 1l5e 
-15 


77% 
79-10-10% 


- 165 
. 1575 
-16 
-17t 
-16 


Kansas City 
Los Angeles 
Minneapolis 
ee Serr Te 
New Orleans 


higher than 40% 


-22f 
15 
- 1425 
.155 


83-10%d 
79% 
77-10% 


Philadelphia 
Pitteburgh......... 
St. Louis 


82-10%d 
79% 
77-10% 


San Francisco....... 


a Dise. from list Sept. 


&83%d 
God 


b Also less 6% 


78%d 
5%d 


1939. 


from jobbers’ list Sept. 15, 1928. 


tax exemption. 


Price of 60% Ammonia Gelatin is $0.015 per lb. 


-155 
.1575 
d Discount 


* Urban prices influenced by service charges or local storage and delivery 
regulations, do not consistently reflect quantity prices in less congested areas 
e F.o.b. Louviers, Colo. In boroughs of Kings, Queens and Richmond, and 
in Manhattan south of Canal Street, add delivery charge of $6.00 per trip. 
t F.o.b. 


40°, Ammonia Gelatin price ranges in other than urban areas, per Ib. 
(except Seismograph Grades) 
C/L 20,000 
Ib. net 
$0.105 


Tons 200 Ib. lots 


E. of the Miss., except Fla $0.14 

W. of Miss. to Rocky Mtn. : 
States, and Fla 

Rocky Mtn. States ‘ 

Pacific N. W. States .1075-.115 

Pacific S. W. States. ........ .1050—-. 1175 
** F.o.b. Louviers, Colo., or Butte, Mont. 


.135 -.15 
13 -.145%* 
.1375-.15 
.135 -.1475 


-ll 


12 
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ec lieni ———_——, LONG LEAF Y. P. 
(Prices in Bold Face) Merchantable grade 
( Prices in italics) up to 20 ft. 


PLYW 
Rail fre 
(See note 


OD. 
inere: len? 
3x12 ne Dtige 

$32.50 

48. 
48 

42. 
60. 


wa. 
47. 
50 


43. 


Roh 6x12 Roh 12x12 Roh QxJ2 Roh 12x12 Rod 5 ao 
5 $17.7 
17.3 


$45.00 $55.00 mt 
00 . 72. oe 


mM 42 
<l. lig 


zg 33 


use 


333 


88) 


.00 
.00 


.70 
66 


20.70 


90 
7.30, 
00 


16.95 
.60 8. Wy 

26.00 0.00 
Nore: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, sanded 

2 sides, water resistant glue, carload lots, delivered per 1,000 sq. ft. surface 
Seattle base price on 5%”, $77.00; on 34”, $84.80; price includes oiling and seal- 
ing charges. For other centers add rail freight increment from table or proper 
size. For resin dipped treatment, add $10.50 per M. *Many mills out of market 
due torush of defenseorders. g Lowerrate by watershipment. h 50 0001b. minimum 


PILES, TIES —F.0.B. 


ELL SOBEL SETS EES ER AT EAE SN ITE LTS LL EOE At CO EE 
PILES 


Prices per linear foot, pine, with bark on, f.o.b. New York; delivered from 
- barge 1} to 2c. per ft. additional: 
Leal — 
Rail 


——-Short 
Barge 
$0.18 $0,195 
. 225 a4 
.23 255 
24 
.28 
.40 
42 


Length 
30 to 50 ft. 
50 to 59 ft. 
60 to 69 ft. 
50 to 69 ft. 
70 to 79 ft. 
80 to 85 ft. 
85 to 89 ft. 


Points 
6 in. 
6 in. 
6 in. 
6 in. 
6 in. 
5 in. 
5 in, 


Dimensions 

12 in. at butt ; 
12 in.— 2 ft. from butt... 
from butt... 

. from butt... 

. from butt... 

. from butt... 

. from butt... 


265 
275 
415 
482 


RAILWAY TIES 


§"x8"x8" 
Untr. 

$1.20 
.50 
.20 
.45 
.85 

.55b 


7”x9"x8'6" 
Untr. lr 
Sete $1.65 
32.2528 2.25 
1.85 1.50 
1.95 1.90 
1.500 1.35 
1.10ab .70 
1.654 
1.53a 
1.38a 


per tie for carload lots: 
Tr. 


New York...... S. L. Sap Pine 
Mixed Oak 
SNP aibe Dake oii eic ees 


Southern Pine 


Birmingham... 


Chicago. z 

2 lta 
S01 

2.400 


Southern Pine...... 


Los Angeles. ... Douglas Fir "(64 .90 


Philadelphia... . 
St. Louis... 


San Francisco... 


. White Oak......... 


Sap Pine or Cypress. 
Douglas Fir 


.10 
.12 
.12 
.02 
- 2hef 


1.602 


50 


50 
40 


05a 


9ica/ 


1.350 
c Empty 


1.054 
b 6” x 8” x 86" 


... Birch or Maple. 65 
Tr.— Treated; Untr.— Untreated. a Creosoted. 
cell. d Zine. eGreen. /f At ships tackle 


a 


CHEMICALS 
Water, sewage treatment, road work, f.0.b. carlots, New York 
$2. 00-2. 8 


0525 


Montreal... 


Bleaching powder, in drums, f.o.b. works, per 100-lb....... 
Chlorine cylinders, liquid, per lb. delivered 
Calcium chloride, 77-80%, flaked, in 400-Ib. drums or 100-lb. 

moisture proof bags, delivered, per ton. . ; 
Silicate of soda, 52 deg., in drums, f.o.b. works, 
Soda ash, 58%, in paper bags, per 100 lb. dense 
Sulphate of aluminum, commercial, in 100-lb. bags, per ton 
Sulphate of copper, in bbl., per 100-lb 


per 100 Ib... 
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@ More evidence to prove that Monotubes can speed up founda- 
tion jobs to a new high. The job in question was a large plant 
addition for a prominent automotive concern, and called for the 
installation of approximately 2,000 cast-in-place concrete piles 
14 days from date of contract. 


The order for 2,000 Monotube stee/ casings in 20, 23, 25 and 
28 ft. lengths was received on January 26th. Production began 
on the 27th and shipments started on the 28th. The contractor 
began driving operations on January 30th, using two rigs full 
time and a third rig intermittently. On February 8th, which was 
the 14th day after receipt of order, all but a few odd piles were 
driven and the finishing touches were completed the following day. 


The Monotube Method of Pile Construction cuts away costly 
and time-consuming red tape. These cold rolled tapered stee/ 
casings are light in weight for fast, economical handling. They 
drive faster because they require no core or mandrel. Installation 
can be made by any experienced contractor with a crawler crane 
(which is usually already on the job), standard leads and hammer. 
The casings can be inspected thoroughly after driving and, when 
filled with concrete, produce piles of proven strength and durability. 


Union Metal offers you Monotubes in a gauge, taper and length 
to meet every soil condition—plus the free services of experienced 
foundation engineers. Write for copy of Catalog No. 68A. It tells 
you how and why Monotubes speed up foundation jobs with safety. 


PS eee, S75. See aN 
THE UNION METAL MANUFACTURING CO. 


CANTON, OHIO 


Ue 
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STRUCTURAL CLAY BUILDING TILE, BRICK ano LIME—DELIvEre, 


STRUCTURAL CLAY TILE — STRUCTURAL CLAY TILE—LOAD ————BRICK > —LIME 

PARTITION — SCORED BEARING — SCORED Per M. in quantity. Per ton, In paper, 

Per M. lots of 2,000 pieces or over, Per M. lots of 2,000 pieces or over, Common Straight Hydrated Commor 

3x12x12in. 4xl2x12in. 8xl2x12in. 8xl2x12in. 10x12x12in. 12x12x12in. backing hard finishing hydrated 

Atlanta........ $90.00 $100.00 $185.00 $220.00 $230.00 $240.00 $12.50 $16.00 $26.50 00 
Paltimore...... 75.00 80.00 150.00 180.00 225. 280.00 14. 00k 17 7 18.50 30 
Birmingham. . . 80.00 85.00 160.00 191.00 252 288 .00 13.50 16.5 17.11 64 
Poston 95 . 05a 101.402 190. 05a 215.35 279 319. 10a 17.00: 20.00% 21.00 00 
Chicago 68.10 72.60 135.90 185.70 234 268.10 11.00 ‘ 16. 10 


5.20 16.00 
9.00 16.00 
11.50% 


15.90 3.00 
15 2.00; 
19 5.00 
28. 00; 00, 
13. .73 


65.3 121.90 141.50 187 
60 112.50 135.00 
67. 135.00 162.00 
95. 152 178.20 
73.: 137. 175.50 


Cincinnati 


$8 Syss 


a eae .70 
19 2.80 
16. aaa os 
21. 3.00 
23. 17.00 
18 12.08 


86 . 00c 125.50 

128. 00 210.00tr 
171.45 
76 .00at 
162.00 


Kansas City. . . 
Los Angeles... . 
Minneapolis... . 
Montreal 

New Orleans. . . 


8 


3588 88x98 


BNSF SERSS 
8 


8 


19. 14.00 
15. 9. 55¢ 
aT. 15.40 
88.00 22. 16.00 
94.50 225. .00 17. ibe 400 
110.00 220. .50f 17 .50/ 20. 00s 20. 00s 
aSmooth. 6 Carload lots delivered to job. ¢6x12x12 in. d Not JLCL.  & $1.00 discount if paid in 10 days. Lump. m Per bb! 
48 |b. tile. / Less $1.00, } cash 15 days, balance 30 days. n Per sack 100 lb. o Per bbi., 200 1b. p 280 lb. bag. ¢ 25-ton cars 
g Selected common. A F.o.b. Perth Amboy, N. J. 1 50c. per M. off for cash. count 10 days. «2% off cash. ¢5$x8x 12. 


sani eeennieaieinelaeeaeciaeaenaieaandnaahenemenseaesicnaeategmaseentsicebeeipngpen pina aren erent Rc 
PAINT, ROOFING —F.0.8. CARLOAD LOTS 


eee 
RED LEAD WHITE LEAD READY-MIXED PAINT——~ ——————ROOFING SUPPLIES Carload lots f.o0.b. factory —_—— 
Per 100 Ib. in. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt Tar pitch 
600-Ib. (Approx.) bbl. Per 100 Ib. Ferric surfaced, 85- felt, per per 100 coating 30 Ih. bbl 
Dry a in oil Graphiteb Aluminum c¢ Oxide d 90 Ib. per sq. 100 Ib. Ib. per gal 
$8.75 $13.125 $1.30 $2.25 $1.20 $1.90 $1.61 $1.61 $0.27 
8.50 12.75 1.75 50 2.00 2.25 2.85 2.85 .50 
75 13.125 2.35 75 1.85 3. 57 .57 .32 
50 12.75 1.80¢ 40t 1.75 1.75t 85At -85AT .50t 
50 2.75 1.96 1.68 1.45hf OAS 5OAS .25/ 


93. 28. 193 . 30h 
85. 
62 


“Os ‘18. 
00 25. 
5.00 17. 


Philadelphia. . . 
Pittsburgh... . . 
St. Louis. ..... 
San Francisco. . 


S8eE seesx see 


FRRSS 
s8sz8 
S88: 


. 
. 


to te te te 


1.55 2.40 ; 2. 39h 
1.6 75 . 50h 
75h i 2.70h 

45 ‘ 00 

.40 2. 2.50 


wn 


Cincinnati 
Cleveland 


x 
oe 


50 t . 65 
50 4 90 
50 
00 
50 


‘y 


8 
8. 
8. 
8. 
8 
8 
9. 
8 


ty tO te tw te 
crue 


Kansas City... 
Los Angeles... . 
Minneapolis. ... 
Montreal 


30 93 ‘ 2.09 
75 : 2! 2.10 pais 
50 2.87: ee ee ae T5i 50hi Ohi 
25 4 ‘ 2.53 j 78 
75 Sas 50h 


a2onwnew 
to bo 
sivkiz 


to bo 
8S 
a 


Philadelphia. . . i 2.75 ae vane ves : . 99he 
Pittsburgh 3 2.7: a 95 94h 94h 


Se. Laels. .<... f 2.7% 1.90/2.00 2.00 04 .50 .50 
San Francisco. 5 d 1.80 00 .65 . 26 2.26 a 17.00 
Seattle........ 5 3.3 1.80 ‘ 1.81 1.30/2.00 75 3 8 00 

t Delivered. Note: Red lead in oil 50c. higher than white lead in oil. a Red e Subject to 25% discount. / Distributors’ price to contractors. g 5 gal. can 
lead prices change frequently due to pig lead price changes. 6 U. S. War Dept. h Per roll, 65 lb. # Minneapolis and vicinity. j Asphalt pitch. & Per 100 |b. 
Spec. 349A. c ASTM Spec. D266-31. 480% minimum ferric oxide. l Per Ib. 


SKILLED and COMMON WAGE RATES —PER HOUR 


te 
wien 


Car- Struct. Lron Hoisting Plas- ——Common Labor-—— 
penters Workers Engineers terers Building Heavy Const. 
$1.00 $1.375 $1.00/1.25 $1.25 $0.40/ .50 $0.40/.50 
Baltimore... ... g 1.25 1.65 1.50 1.375 .625 . 625 
Birmingham. ... a 1.125 1.375 1.125 1.00 .40 40 . - average (bricklayers 
PE  ccsehon f 1.375 1.625 1.375/1.625 1.625 .60/ .85 .60/.85 carpenters, ironworkers) 
Chicago. . . 1.625 1.70 1.70 1.70 1.025 1.025 + | _ 


Cincinnati... . . 62! 45 55 1.375/1.525 6 .75 -75 — 

Cleveland... ... 52! 375 50 1.50/1.75 “A .90 .90 CONSTRUCTION WAGES 
Dallas. . i 00 25 00 a .40/ .50 .40/ .50 . +} 
Denver 65 43h 43> oe . 718) . 718) ENR-20-City Average 
Detroit .50 2: 625 50 5: -60/.75 -60/.775 — Hourly Rates 


Skilled Record Years 


Kansas City.... }2: 50 50 j -85 -50 
Los Angeles. . . . 2: 375 375 - 625 - 625 
Minneapolis. . 37% 2: 50 .40 . .85 85 
New Orleans. .. ‘ 25 .875 875 : .40 5 
New York..... 2. 2.00 § 2. 1.031 .875/.95 


Philadelphia... . 35 . 65 7 .70 

Pittsburgh . . .. 50 1.2: 7: .80 

St. Louis .75 a .45/ 875 

San Francisco .60 1. C .813 

Seattle 50 1.! d .90 . er, Bats. ; 
Montreal 75 ‘ 45 . 1940 


67 hr. day. c 6 hr. day @35hr.wk. ¢30hr. wk. ENR Skilled Average: (Bricklayers, Carpenters, Ironworkers) $1.480 
ENR Common Average: $0.711 
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KOEHRING POWER — built into the 


shovel from engine to clutches, gears, and 
crowd—power that flows without loss or in- 
terruption to the digging dipper — is the 
“stuff" that counts to maintain high speed 
maximum production on day and night work- 
ing schedules. 


KOEHRING STRENGTH — cuits into 


the shovel to "take" the power — strength 
without a weak link — Heavy-Duty construc- 
tion—from crawlers to dipper—is the qual- 
ity required for high speed digging in all 
types of material. Dirt or rock, Koehring 
strength is digging strength. 


Koehring equipment is noted for its quality and honest workmanship. 
Profits are made from working, not buying a shovel. Buy Koehring 
for working qualities and profit. 


KOEHRING COMPANY MILWAUKEE, WISCONSIN 


HEAVY-DUTY CONSTRUCTION EQUIPMENT 
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CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


SR a 


TUNNEL REHABILITATION 
PITTSBURGH, PA. 


OWNER: Board of Commissioners, Allegheny County, Pa.; 
Levi Burd Duff, engineer. 


PROJECT: Rehabilitation of McKees Rocks-West Park Tun- 
nel connecting Tunnel Way with Ridge Ave. in Stowe Town- 
ship, Pittsburgh, Pa. Includes removal of masonry in tunnel 
lining; placing of new lining including steel ribs and rein- 
forcement; drainage features between new and existing lining, 
and connection to new drainage system; extension of tunnel 
at East end; new portals and retaining walls at each end; 
attachment of new work to old; new roadway pavement, 
sidewalks and railings; underground drainage system with all 
accessories; all shoring, centering, lagging, sheet piling and 
bracing; and all excavation, grading and disposal of surplus 
material. 


CONDITIONS: Contractor to furnish all materials and com- 
plete work in 270 working days. Highway transportation 
facilities available at site of work. Wage rates specified are: 
skilled labor, $1.50 to $1.75 per hr.; semi-skilled, $1.00 to 
$1.50; and common labor, 70c. per hr. 


BIDS: Nine bids were received August 6, 1940, ranging from 
the contract low of $153,979 to $268,885. 


LIST OF BIDDERS: 

Mike Manella, Pittsburgh, Pa. (contract) 
John F. Casey Co., Pittsburgh, Pa. 
Edward Kean, Pittsburgh, Pa..... 

. Booth & Flinn, Pittsburgh, Pa... 

. Harrison Constr. Co., Pittsburgh, Pa. 

. H. B. Jacobs, Pittsburgh, Pa. 

. George Vang, Inc., Pittsburgh, Pa. 

W. F. Trimble, Pittsburgh, Pa. 

. Middle West Constr. Co., Pittsburgh, Pa 


$153,979 
168,198 
168,522 
. 177,559 
178,210 


1, 
2. 
3. 
4 
5 
6 
7 
8. 
9 


Item 

. Excavation, Class 1.. 

. Excavation, Class 2. . 

. Remove, dispose of undisclosed 
undergr. struct. of brick, conc., 
or stone masonry. . . 

. Gran. slag behind 4 portals and tun- 
nel exten... .. 

; = A cone., tunnel ext., portals, 


Sen 4-M cone., tunnel lining, 
membr. waterprig., flashing, etc. 
. Class B conc., ret. walls, fndn., ete. 
’. Concrete, sidewalk on grade... 
. Class P. conc., 1-course r. ¢. pave- 
ment, 10- x 8- x 1C-in. 
. Conc. curb (white) with underdrain 
and 6-in. perf. clay pipe. . 
. Cone. curb (white) spec... . 
12. Conc., center strip (white) » 
. Spec. storm inlet, Cl. A-M cone., 
incl, rein. and excav... 
. Conc. Class A gutters 
. Membrane waterproofing. . 
}. 10-in. c. i. pipe culv., incl. spec. . 
. 12-in. rein. conc. pipe culv. . 
. Lin. rein. cone. pipe culv. 
9. 6-in. clay pipe culvert. . 
20. 8-in. clay pipe culvert...... 
. 36-in. clay pipe culvert... . 
22. Brick catchbasins, type 1 and 1A.. 
. Brick catchbasin, type 6 
24. Brick storm inlet, type 2. . 
5. Brick manhole 
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. Spec. conc. manhole . . 
7. Lower manhole and build new 
frame and cover. 
. 6-in. perf. clay Pipe, puddled clay.. 
Underdrain, neath side- 
_ walks and duct et M ; : 
ec. concrete vault . . ° 
; N edium carbon steel, in pm 
32. Copper, in place ravi 
. Drainage duct L 
. Drainage duct M 
5. Drainage duct N 
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86. C. I. Seams and cover coatings, Ne. 
37, Name plate, in place 

38. Steel reinf. bars and mesh 

CO OS aoe 
40. — shoring and bracing, left 


n place. . 
41, Steel shect piling, left in place 
42. Oak lumber, | left in place 


and overhead 
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HIGHWAYS, NEW MEXICO 


ener nner ereeeeeeee errr 


OWNER: New Mexico State Highway Department, Santa Fe. 
N.M.; F. D. Hawley, Springer, N.M., district engineer. 


PROJECT: Grading, minor drainage structures, concrete box 
culverts, one triple 50-ft. span concrete and steel bridge, and 
miscellaneous construction in connection with improvements 
to 7.690 miles of Romeroville-Tecolote Road (U.S. 85) in 
San Miguel County, New Mexico. 


CONDITIONS: Contractor to furnish all materials and com. 
plete work in 200 weather working days. Minimum wages 
specified are: skilled labor, 90c. to $1.50 per hr.; semi-skilled, 
60 to 80c.; and common labor, 40 to 55c. per hr. 


BIDS: Seven bids were opened September 13, 1940, ranging 
from the contract low of $187,258 to $242,276. This bid was 
for use of concrete pipe. Engineer’s estimate on this basis was 
$192,346. Using corrugated galvanized metal culvert pipe the 
bids ranged from $187,285 to $240,624. Engineer’s estimate, 
$192,346. 


LIST OF BIDDERS: (On alternate which award was made.) 
1. W. T. Bookout, Las Vegas, N.M. (contract) $187,258 
2. Skousen Bros., Albuquerque, N.M. (metal pipe) 195,420 
3. DeRemer & Atchison, Littleton, Colo. 199,264 
4. Sanders Bros., Santa Fe, N.M.. a 200,580 
5. F. D. Shufflebarger, Albuquerque, N.M. 214277 
6. Brown Brothers, Albuquerque, N.M. 221,931 
7. L. R. Allison, Albuquerque, N.M. 242,276 


Item Quan. 

. Remove old drainage struct... . . 
Remove obstructions.......... ‘ Ls 
Unclassified excavation 252,861 ¢. y. 
. Excavation for structures : 2 136 ©. y. 
. Excav. for pipe culverts... .. ; 686 c. y. 

Overhaul ; 538 ,567 sta. y. 
Haul k 175,315 y. mi. 
8 Finish earth graded road. . 406 sta. y. 
. CL A cone., box culverts .. 1,906.8 ¢. y. 
. Cl. B cone., pipe culv. headwalls 16 c. y. 

7 332,769 Ib, 
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3 Reiforcing steel . 

. Mortar rubble masonry . . .. 

. Rock fill, bank protection. : 

. Wire fabric, blanket bank prot 

. Cedar posts, bank protection 

. Cone. blanket bank protection 

. Gate and cattle guard, 9-ft. rdwy 

Rein. cc ne. monument and marker 

9. Galv. b: rbed wire fence 


_ 
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Bracing . . 
. Rt.-of-way and station markers . 
. Contour ditches. : 
: Rock and wire check dam... 
25. Watering 
olling...... vat 
97. Cushion material............... 
28. Flagstone walk... 
29. Excavation for bridge struct 
30. Cl. A concrete, substruct...... ; 
31. Cl. A concrete, superstruct...... 
32. Untr. timber, substructure. .. . 
33. Structural steel... . 
34a. Corr. galv. met. culv. pipe, 24-in 
35a. Corr. galv. met. culv. pipe, 30-in. 
36a. Corr. galv. met. culv. pipe, 36-in 
34b. Std. rein. cone. pipe, 24-in. 
35b. Std. rein. cone. pipe, 30-in.. . . 
36b. Std. rein. conc. pipe, 36-in.. . 


wren 
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; _ Base. 
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558 1. £.* 


* Alternate bids taken on concrete and corrugated metal pipe. Award on former. 
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